| |ExaQ Tables of the Sun's Place, Declination, and Right Aſcenſion. 
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alendar. 


The Principles of Arithmetick and Geometry ; with the Ex- 
traQtion of the Square and Cube Roots. Alſo Rules for 
finding the Prime, Epatt, Moon's Age, Time of High- | 
Water, with Tables for the ſame. | 


Together with 


Of the Right Aſcenſion and Declination of the Principal Fixed} 
Stars. Of the Latitude and Longitude of Places. A large Table' 
- of Difference of Latitude and Departure, for the exa&t Work- 
ing a Traverſe, 


ALSO 


TheDefſcription and Uſe of the Sea-Quadrant, Foreſtaff and No- 
&urnal. The Problems of Plain-Sailing and Aſtronomy, wrought 
by the Logarithms,, and by Gunter's Scale. A Rutter for the 
Coaſts of England, Scotland, Ireland, France, &c. And the Sound- } 

 ingscoming into the Channe]l, With Directions for Sailing in-} 


to ſome Principal Harbours. 
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To the Ingenious Mariner. 


- Here preſent thee witha NEw KALENDAR, wherein I 
have endeavoured not to puzzle thee with unprofitable Pre» 
blems, (a thing too much pra@iſed) but to make things plain 
and pratticable, Here's nothing obſcure or difficult, to dif 
courage. young Beginners ( for whom tis intended ) but all things 
treated of with as much "Plainneſs (both of Matter and Me- 
thod) as poſſible : and I aſſure thee, were [ preſent to inſtrult thee; 
T conid by no means render things more intel/igible than I have 
here done. 1 have endeauonred to omit nothing that might be 
materially uſeful, having reſpe to the deſigned  Brgneſs of the 
Volume. The Contents are as follow : 

The Printiples of Arithmetick, with which I begin, becauſe Fans 
ſenſible of. the loſs ſome have been at, that have attempted Navi- 
gation before they have underſiood ſomething of it. The Ex- 
tration of the Square 1nd Cube Roots : in all which I have endea- 
woured to apply the Examples to Sea- Aﬀairs, Some neceſſary- 
Geometrical” Problems, uſeful in Navigation, Diredions for 
finding the Prime, Epait, Moon's Age, and the Time of Full- 
Sea, ( both according to the ardinary, and a more accurate Way ) 
with Tables for the ſame, | 

Tables of the Sarr's Place and Declination, with DireFions and- 
Exmples of every Caſe, how to uſe the Declination to find the La-- 
titude : As alſo the neceſſary 1 ables for correding the Declination, 
when the Difference of Longitude is conſiderable from the Meridi- 
an of London, for which the ſaid Tables of Declination are calcu» 
lated. A Table of the Sun's Right Aſcenſton. A Table of the Right 

Aſcenſion and Declination of ſome of the principal Fixed Stars 
with the uſe of the ſaid Tables in finding the time of a Star's com- 
ing to the Meridian ; 4s alſo. Diredions at large for Obſervation: 
of 
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the Latitude of the Place, with Ex- 
amplesin each Caſe. The Deſcription and Uſe of the Sea- Quadrant, 
Fore-flaff, and No@urnal. A Table of Latitude and Longitude of 
the prinicipal Places on the Sea-Coaſt, colleFed from the beſt Infor- 
mations, Problems of Plain-Sailing and Aſtronomy, which (that 
the *PraGitioner might learn two Things at once) are wrought 
- both by the Logarithms, and Gunter's Scale. A large and very 
" uſeful Table of Difference of Latitude and Departure, to exery 
Degree and @uarier-Point of the Compaſs : With its Uſe iy 
working a Traverſe, in order to keep a Reckoning at Sea, A 
" Ratter for the Coaſt of England, Scotland, France, Ireland, 
Spain, Portugal, ec. ſhewing the Bearing and Diſtance from 
one "Place to another, A Table of the Soundings coming into tle 
Channel, giving the Depth of Water, and ©nality of the Ground. 

- Laſtly, Dire@ions for ſailing into ſome principal Harbours, By 
all, or any of which, if thou art any ways profited, Cas I know 
thou mazeſt, if thou wanteſt Infurmation in any of theſe Things, 
and doſt but a little carefully anizzadvert npor what thou readeſt) 


T have my end; and thy kind Acceptance - hereof will further 
.oblige me, 


afar ofite Fad egy, dhe Lt 


Who am thy Friend, 


Nathanicl Colſon. 
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ADVERTISEMEN T. 


YN Preſcot- ſtreet near Goodmans-fields, are taught theſe Mathematical 
i Sciences, (viz.) Arithmetick, Geometry, Algebra, Trigonometry,, 
Navigation, Aſtronomy, Dialing, Surveying, G auging, Fortification and 
Gunnery, the Uſe of the Globes, and other Mathematical Inſtruments, 
Projeftion of the Sphire, and other Parts of the Mathematicks, And 
Youth Boarded. 


By John Colſon. 


The 


The Principles of Arichmetick briefly aid plainly demonſtrated. 
With the Extraftion of the Square and Cube Roots. 


k Ecauſe of the Uſefulneſs and Necelity of ſome knowledg of Arith- 
_ metick in the Art of Navigation, it is requilite to begin with that, 
& wichout which no orderly Procedure can be made 3 And firſt of 


N 


Jumeration. 


All Numbers are expreſſed by theſe CharaQers following : 


T5 
One, 


A; 


. 39: 
Tw, Three, Fo 


49 


Jz 6, 


7 | 
ur, Five, Six, Seven, Eight, Nine, Cypher. 


on 


Umeratzen'is that part of Arithmetick, whereby one may rightly ex- 
Creſs the value of any Number propoſed. 


"eh 


Altho Cyphers ſignify nothing by themſelves, yet being put before (or to 
the right-hand of ) other Figures, they increaſe their Value as muchas if 
they were all Figures, as may platnly be ſeen in the Table following- 
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123 

12.34 

12345 | 
123456 
1234567 
12345670 


Units 
penn F 
Hundreds 
Thouſands 
X Thouſands 
© Thouſands 
| Millions 
K Millions 


| C Millions 


| 


0. 
I OB | 
I 000 

I 0000 

1 00000 
1000000 

| 10000000 


I | 


I OQDOCOOOO 


123456789 
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Figares have their value according to the places they are ſet n; As 1 in + 
the-fir!t place, or place of Units, is One ; in the ſecond place Ten; in the 
third place One hundred ;, in the fourth place, One thouſand; in the fifth 
place, Ten Thouſand, &c. 

The Table dire&s how- properly to expreſs any given Number 3 As 123, 
which Number corfiliing of three places, ts thus numbrec, One bunared- 
twenty three 5, this Numocr 12 
One hundred twenty three thoſaxd, four hundred fifty fix ;, and this Number : 
122456789, conliiling of nine places, is thus numbred, One bunared twenty + 


three. Millions, fear hundred fifty ſix thanſand, ſeven hundrea righty nme. 


A 4 


>. A 


3456.corſiliing of fix places, is tus expreſſed, . 
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y 
| Aoweth 3 $64 

in in at the firſt row towards C—— 3156 
the right-hand,] and ſay 3 and 6 is 9, and 2is1t,andg is D———1843 


15; {etting down the 5 under the row added up: then [ We 
carry the 1 ten to the next row, {aying, 1 and 4 15.5, and — 13995 
5 is 19, and 3is 13, andG i519 ſet dawn 9g under the _ | — 


row added up, and carry 1 to the next row, ſaying, 1 and8isg, and 1 is 
1.0, and 4is 14, and 5 is 19; ſet down 9, and carry 1, which 1 and 1 is 
2,and 3is5, and 5 is 10, aud 3 is 13 3 Which becauſe this is the laſt row, 
| ſet down : So that by this Addition, the' whole Debt is found to be Thir- 
teen thouſand nine hundred ninety five Pounds. 
Charatters uſed in Arithmetick. 
Examp. 2. Suppoſe I have ſeveral Creditors to whom ("l.” Pounds. 


1 owe ſeveral Sums of Money, I dehire to know the whole, \s./ Shillings. 
| Therefore begin again (as always in Addition) at the 1 el 
right-hand, | fay, 11and 1O 1s 2 [, and 4 15 254 and 6 Jr "corn 
45 313 now conlidering how many Shillings there are in { 1 ods 
31 4. I find 2s. and 7 & wherefore | fet down the odd ” 5 © , 1 
7 d. under the row of: Pence, and carry the 2 Fs. tothe , * p 
next row, being Shillings, ſaying 2 and 4 156,znd8$ js 14 nt 
cad Oo. ? 4 09 O04 
andg is 23, and 111s 34; thatis 17. 145, ſet down - 8 19 


14s. and carry the 11. to the next row, ſaying 1 and 3 
| 15 4, and 61s 10, and 515 15, and 3 1518; ſet down 8 —Z— - 
a3 and carry 1: then and 3 i5 4, and is 9, and 3 is 12; 2: 28 14 07 
| | {ct down 2 and carry 1 : Laſtly, 1 and 1 is 2 : So that by this Addition the 
whole Debt is, Two hundred twenty eight Pounds, fourteen Shillings, and 
ſeven Pence. 


| 1; Example 3. Suppoſe at Sea keeping my Reckoning, in - Dov : , 

| Degrees and Minutes, having tx Days Difierence of Longi- | LET A p = 
| | tude, I would know muci the whole is, _ J 

Fi Say, 13 and 2.15 15, andg i524, and 56 is 8o, and 6 is : — fs 

| || 86, now 60 Minutes maxing a Legrce, {et down the odd | * TL CO 

26 min. under the row of Minutes, and carry the 1 deg, | 1.007 : wy 

; — 1 13 


to the next row, being Degrees 3 foying, I that I carry, and | ——— —2 
115 2, and 1153, and2 is5, and 1156, and 11s 7, So that 7 26 
the whole Difference of Longitude made theſe tix Days, is 7 Degrees and 
26 Minutes, 
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the leflex which is contained in the greater, as the multiplying any number 


- 2g "3h 
* 3 
+ 


- Ubtraftion is the taking of a leſs Sum out of a greater, ſubſcribing the 
Remainder. {35 Is 
Example. Suppoſe a Man owed me my —— ——— —376 1; 06 
And hath paid me ———————— 211 05 09 


] deſire to know what remains unpaid, which is — ——-r55 07 10 

To work this, I ſay, 8 from 6 1 cannot, but conlidering there is 12 Pence 
contained in a Shilling, I add 1 2 to 6, and fay 8 from 18, and there remains 
10, Which ſet down under the Pericez and then having borrowed 1, 1 go to 
the next row, and fay, 1 that I botrawed and 5 'is 6, which taken out of 12, 
there remains 7 : then proceeding to the Pounds, I (ay, 1 from 6 there re- 
mains 5, and t from 7 there remains 6 3 and lalily, 2 from 3 there remains 
1 : So there remains due of the ſaid Debt, One hunared ſixty five Pounds, 
ſeven Shillings, ten Pence. 

Exam. 2. Suppoſe the Diſtance between two Places to be 1000 Miles,and 


that Thave failed 396, and delire to know how many Miles I have to fail. 


Therefore placing 3 96 under the 1000, I fay 6 from 0 I cannot, _ 

but 6 from 10, there remains 4: proceeding to the next Figure, 1 Miles. 
3 4: P 5 Sure, 

ſay, 1 thatl borrowed and 9 is 103 from © I cannot, but ro from 1909 

10, there remains ©: Again, 1 that I borrowed and 3 is 43 from 399 

© Icannot, but 4 from 10, there remains6: Laſily, 1 that I bor-= «©. "F 

rowed from 1, there remains ©, So there remains 604. Miles. OG 

Example 3, Suppoſe one Place in the Latitude of 5 1 deg, 32 min. and 
another in the Latitude of 42 deg. 10 min. I would know the Difference 
of Latitude between them. 

To do which, ſubtract the leſs Latitude out of the greater thusz , | 
the leſſer being placed undermofi, fay, 10 from 32, there remains 51 52 
22, Which place under the Minutes ; then for the Degrees, 2 from 42 10 
1 Icannot, but 2 from 11 there remains 9 : then 1 that I borrowed - 
and 4 is 5, 5 from 5 there remains 0. So the Difference of Lati- og 22 
tude is 9 deg, 22 min. 
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Multiplication. 
| Jars oa is that which ſerves inſiead of many Additions, by 


which any Number of a greater Denomination is brought into a leis, 
as Pounds into Shillings,and Shillings into Pence,and Pence into Farthings, 
Degrees into Minutes, Miniites into Seconds, and the like z which is done by 
multiplying the Number of the greater Denomination, by the Number of 


of 


po 7 42*...L IF 4 b 4 - - o 
” ? aS 2 x; c : F" 4 ; 
® E s b Tap” . 4 s At rf 8; LANE o- I 3 
% : 
| 
) x 
: 


— —_ 
>» -_——— 


of — As . NY Ces A ds OO r1 OR. ST THOTT.IY ws Cod Soak 3c f @ nA bad ak Op dt 4 CO ITIRE Y, - Ty 
oy y BSI IE Eq ks E > MES 1, oe rg o wi Me” ." "SY: a de wes 
7 Fc ” " [ b- _ _ _ 
= $22 's FR: = 
4 q y oo by 4 — — 0 mnt, ey <p 
my; "HT TIS mo IRON age v0 REC Papas <Y ns ods. $4 246k Ta” : P i ——_—_ pd 
= - —*_e On y* ” RY _ OP I——_ n a Pr a 
_—_ ws 7 _ PD  —_ mm = 


_— 9 ———— 
PERPTIEY 


of Sw Lo . . p 
” CE " " 
I 2 + 
* - 
3 put 
=_ _ — — 
eV RED 


$5 $* 
Ge a on 


— 


—_— ——— —— 


— 
OO 1 > A nero ee 


— — 


Mtg 
—— 
$$ * 
——— — —_ _— 
A ets 


> nil 
CO ee ee Rn 
= IR 


24 $440 
24 
ud _ 
— 
_- 
IEG 


i Ss 


— CT" 


pb. Ep * 
A EIT WII oooay nn 
— CI > On. 


—_— — 


o OPY > S666 £5 uf 
> OY 
rr omg 
A _— 


O 


>. 
nes 
” 
” 


p* Ih i DJ 65, CET TSS CS ob or Rs LE > hs "TIS 4 
ace $5 L t 
8.4 , is 
| 
O 
ay 
* 
=» 4 


f Pounds by 20 (the Number of Shillings contained in a Pound) brings 


and ſo of the reſt. 


it into Shillings 3 
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' 1. The Multiplicand, or Numberto be mmtiptied. 


2; The Multiplier, or Number by which to multiply. | 


3. The Product, made by the Multiplication. - + 
For the Learner's more ready procedure herein, it is neceffary to inſert 
tne Table, which is firſt to be committed to Memory... 4 


- The Multiplieation "Table. . © 
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78) 
+| 
1.31 5 
1.8467 
17 

| |s) 


Firfi ſet down ———— 
Then multiply by ————— 
Becauſe 60 Minutes make a Degree, _ 
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So that find 276 Degrees multiplied. by 60, . 
make 16560 Minutes. - 
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Example 
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mes: OT" ny en 
JL RR Ra, 17530874 we eG 95265734 
-" "—_—. | 238164335 
2 02 
Produ&t 80493984 190531468 
207290237104 


Oivilion, 
{ \1vi{on is that which ſerves in the,room of many SubtratF1ons, and 1$ 
uſcful in reducing all Numbers of a leſſer Denomination into a greater, 
as-Minutes into-Degrees, Farthings into Pence, Pence into Shillings, and 
Shillings into Pounds, It confiſts of three parts, (052.) Dividend, or the 
Number to he divided ; Diviſor, or the Number to divide by ; and the 
wotient, with the Remainder after Diviſion, | PR 
Example 1. To divide 7834 by 23 3| ” 'Dyviſor. kg 1 0-8 
firſtlay, How many times '2in7? or. 4 \. 7834\,340 
how often 23 in 789 'the Anſwer will Ree ee oo, MORE 
be 3 times, which place in the Quoti- 69 
ent 3 then multiply the Diviſor 23 by 3, 93 
the figure placed in Quotient, ſaying, | To 
times 3.is 9, and 3 times 2 is 6, and. JR 
"lack theſe'under 'the ewo' ti Figs | OY AN TEINS. 
of the Dividend, and draw aLine;. ſubtrac} 69 from, 78, and there reſts 9, 
which ſet underneath, and place a Point under 3, toſhew that it is brought 
down ; 'place it to the 9, then proceed, ſaying, How many times 23 in 93 ? 
or how many times 2 in 9? which will be 4 times; place 4 in the Quo- 
tient, by which multiply SN Iouer 3 again, placing the Product, which 
is 92, under 93, and draw.a Line, and ſubtraRing it therefrom, the Re- 
mainder t, put under the Line, and fet down 4.the haſt Figgre in the Divi- 
dend, putting a Point under it, and place it to the remaining 1 : Then be- 
caule there reryains but 14, being leſs than the Niviſor. 23, and ſo cannot be 
taken out of it, place a Cypher in the Quotient, and the:Work is finiſhed. 


5.6. th In. 360 Minutes, how many LO IE NR, 
, : . | $44 * : .-C ; 1 ; ; " ©. ; - I oy * fo 
Degrees ? Here I divide by 60, becaule Divſor d ( yes 


| 00 60 
S0 Minutes make a Degree ; and be- ? 
RE”: 369 
caule 6 cannot be taken out of 3, there- RAR 
B.2 - vo fore 
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fore Hay, How many times 6 in:34:? The Anſwer is 6times : which I place 


on” 


inthe Quotient, and proceed to/multiply the Diviſor by the & placed in the 
tient, which produceth 3603 which fabtrafted, leaves 0. So that by 
this Work, it appears that in 360 Minutes there are 6 Degrees juſt. 
Examp. 3. A Ship taken by 253 Men, is valued at 59875 /. | demand 
each Man's Share, bring equally divided. | 
Diviſor Dividend notient, : 
253/ 599755236 236 
RR 253 
927 708 
OW 1180(7 
, .* 472(6 
151" (1 


_ 


——u.. 
— 


167 Remains. .._- "Book.'3 087 = 


Firſt, ſay, How many times 2 is 5? The Anſwer is, two times, which 
place in the Quotient z then multiply the Diviſor 253 by 2, the Figure pla- 
ced in the Quotient, ſaying, 2 times 3 is 6, 2 times 5 is 10, fet down,o, 
and carry I 3 2 times 21s 4, and 1 is 5 3 which ſet down under the three firſt | 
Figures of the Dividexd, from whence being ſubtracted, ſet the Remainder. | 
underneath, which will be 92 3 then take down 7, making a Point under- | 
neath,and et it after 92 the Remainder 3 then ſay, How often 2 in 9? Anſwer, 
3 times, (for 4 will prove too many.) Then multiply the Diviſor 253, as be- 
fore, by 3, the Figure lalt placed in the Quotient, and the Product will.be 
759, which being ſubtracted from the Figures above, the Remainder will 
be 168 then take down 5, and point it as before, ſetting it after 168, the 5% 
- aft Remainder ; and again, ask the Queſtion, How often 2 is contained in : 

15? Anſwer, 6 times by which 6, when ſet in the Quotient, multiply the | 
D.viſor 253 3 and the Produdt is 1518, which ,place under the laſt Divi- 
dend, and ſubtracted therefrom, there will remain 167. So there being no |: 
more Figures-to bring down, the Work is finiſhed, each Man's Share being, *: 
23644 and 167 t. over, which'is to be divided among them ; which may 
calily be done by multiplying 167 by 240, and dividing the Produd by 253, 
gives each Man's Share in Pence. The Proof is by multiplying 253 the 
Diviſor, by 236-theQuoticat ;* and taking in 167 the Remainder, the Pro- 
3uct will make the.{ame with the Dividend, as it is wrought above. 
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HE Rule of Three, is that, which having three Numbers given, a 
_ fourth Number 15 found in Proportion thereunto: which is done by 
multiplying the ſecond and third Numbers togethcr,and dividing the Product 
by the firſt, and the Quotient of the faid Divition is the Anſwer to the 
(Quettion. 
Examp. 1. If in 24 hours a Ship fails 1 30 Miles : How many Miles will 
ſhe fail with the fame Gale in 192 Hours, or eight Days? 


130 
5700 


I92 


2424999, 1040 Miles in 192 Hours. 
24:4 


— — 


Mt. em 


96 


—_ 


OO 
Here 24 is the fixlt Number, 130 the ſecond, and 192 the third ; wheres 
fore, according to the Rule, 1 multiply 130 and 192, the fecond and third 
Numbers, together, and divide the Product thereof 24960 by 24 the firlt 
Number, which gives in the Quotient 1040 Miles, which is the way the 
Ship will make in 192 Hours, the time propoted. | 


Example 2. If 1 Th of Tobacco coſi 6 d. what ſhall 112 Ib coſt? 
6 


 J672 Pence (or 56 Shillings. 


Here the firſt Number being an Unit, which neither multiplies nor di- 
vides, it faves the labour of the Diviſion, and the Anſwer is 672 4. (for the 
Anſwer will be of the ſame name with the ſecond Number) which divided 
by 12, to bring them into Shillings, gives in the.Quotient 56 s. which is 
the price of 112 jþ, as was required, 

Example 3. If a Staff of 2 Yards long give a Shadow of 3 Yards; Huw 
high is that Calile whoſe Shadow is 100 Foot ? 

Which Queſtion fer the more ready Solution, Nate thus : 

tt 6 Foot (which is 2 yards) give 9 Foot, what ſhall 100 Foot give ? 

9 


By the Operation it appears the ſaid 6)$99(150 Feor, 
Caſile muſt be 150 Foot high. bor 
- 
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mple 4, If 5641. 12.5. "I is to be Aided bctween 165 Men, how 
much is one Man's Share? State it thus : 


If. 165 Men have 564 1. 12 5, 6. What hall 1 Man haye ? 
| 20 


ti I1292 

l 1651355 ( Pence, 12\$2 bis Shillings. 
l\ / 1320 

| 351 - 5 

W. - 330 90. 

1 if 210 OOF Pence. 

lf | 165 


Tote, That in the Rule of Three, the firſt and third Numbers muſt be both 
of one Denomination, and the ſecond multi be brought into the loweRt va- 
lue expreſſed thercin, as in the foregoing Example, I work not the Que- 
{tion as it was firſt ſtated, but tranſpoling the Numbers, I put the Denomi- 
nation of Men firſt and laſt, and the Money in the midſt, to anſwer to that 
part of the Rule which requires the firfi and third N umbers -to be both of 
one name, Again, becauſe in the ſecond Number Pence are expreſſed, 1 
therefore bring the whole Sum into Pence, which anſwers to the other part 
of the Rule, which requires the ſecond Number into the loweſt Value. The 
Anſwer therefore to the preceding Queſiion, as by the Operation ap- 
pears, is 821 Pence z which reduced into Shillings, is 68s. and 5, d. or'3 1. 
$5. and 5 d, which is one Man's Share, as was required. 
The next thing I ſhall briefly treat of, is, The ExtraGon of the Square 
and Cube Roots, as allo ſomewhat of their Ute, 
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The Extraction of the TOENY Root. 


Example 1. - «Root 
P10 extract the Square Root of 7056, proceed thus | 7036/7 $4 
Firſt, point Ly Cen Number (that is, put a Prick) 64 
over every other Figure, beginning at the fir{i Figure on | 
the right-hand, cant note = 5x way, that © many | 1 64) 6 a Div 
Points as the ſaid Number admits over it,of {o many Fi- 
gures confilts the -Root of the ſaid Number) then pro- ; 
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ceed, ſecking the greateſt Square Num 2er (which is a Number multiplied: & 
by it ſelf) in,the- firſt Point towards the left. hand (70) which is 64-6on+ ©] 
ſiituted of '8 multiplied into it ſelf 3 for 8 times $ is 64. - The Root of.the ' * © ?; 
Square Namber, which 1s 8, place in the Quotient, and ſubſcribe the Squats  / 
Number (64) under the faid firſt Point, ſubtracting it therefrom, and ſetting; :-. 
down the ReEmainder (6) underneath : To this Remainder bring dowrthe- 
next Point (56)3 then drawing a crooked Line on the left-hand of the Dt- 
vidend (656), douvle the Quotient, and place it (viz. 16) therein, calling 
it the Diviſor z ſeek how often this Diviſor is contained in all the Figures of 
the Dividend, fave the laſt fo the right-hand, (viz.) How many times 16. 
in 65 ? The Anſwer is, 4 times, which place in the Quotient, and alſo on 
the right-hand of the Divifor (16), then multiply the Diviſor (164) by 
the 4 placed laſt in the Quotient, and put the Product, which is 656, under 
the Dividend, ſubtradting it therefrom ; which done, nothing remains. So 
that the Square Root of 7056 is 84, 

The Square Root is applied to Navigation as follows. 

Any two Sides of a Right-angled Plain Triangle being given, the third 
is found by the Extraction of the Square Root. 

Ex.2, Suppoſe a Ship to have made 87 Miles Difference of Latitude, and 
71 Miles Departure, and the Diſtance to be required ; the faid Diſtance is 
found by the Extraction of the Square Root, as follows. | 

The Rale. Square the Difference of Latitude and Departure ſeverally,(thar 
is, multiply each by it ſelf ) and from the Sum of both their Squares added- 
together, extract the Square Root, which will be the Diſtance required. 

Wo Example 1. 

Difference of Lat.is 879. The Departure 971. Square Diff. Lat. 7569 
Multiplicdby it felt 87. Multip. by it {elf 71. Square Depart. $041 
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009 71 Sum 12610 
I Ke 
The Square——7559 The Square —5041 
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12610 (112, the Diſtance required. 
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By this Operation it ap- | _y—— 


pears, that the Diſtance, py 
omitting the Fraction, 1s | 4 3 
112 Miles, I 222% 5F1O 
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flerenge of- L ate dit Mr oi : Difference & 
y.the Eaton of the Squate Root, as SS: _—_ 
The Rule, Fromabt Square of the Diſtance ſubtra@ «the. Squaze. of the 
——_—_ and the Square a of the Remainder will. be: rhe- Difference 
of 'Þatitude require: - 2 


| Pxqriple The Diſtance -———111 - The Departure = 57. 


Nultiplied by ir felt = — —— 111 Mulopl. by it telf —57_ 
| Ill ; ro Eats 2399 
ItT Sos — 
LIL Sq. of Depart, cn I249 
Square *of the Diſtance ——-12321 ; ER 
Square of the Depart. ſubtract 3249 oy 72(95 EL VG | 
Remains —- P072 "FT = _ 
I 2 E RR hl. 7 
IE ; —_ Eg 
The Difference of Latitude, as by I ETg 
the Operation appears, is 95 Miles, _ 7 Eo ; mn 
omitting Fractions. OS: 


If the Departure be required, the Rule is this, viz. From hs Sat of. 
. the Diſtance ſubtract the Square of the Difference of Latitude*-arid the 
Square Root of the Remainder is the Departure required : The Operation 
for brevity ſake is omitted. 

Having proceeded thus far in ſhewing the Pradtitioner how to find the Di | 
ſtance, Difference of Latitude and Departure, (any two of them being;gi en) 
without Trigonometry, I ſhall ſhew the manner of finding the Courle - 
(exa& enough for common uſe) without the ſaid Operation, which} is done as . 
follows. 

The Proportion to find the Courſe. As the Sum of the Hypothenuſe. (or : 
Diſtance) and half the greater of the other two Legs, (viz.-it the Diffe- . 

rence of Latitude be moſt, half that 3 but if the Departure be moſt, half 
that) ; I fay, as the Gum of theſe two is in proportion to the leffer (or re- _ 
mining) Leg, ſo is 86 to the Angle (in Degrees) oppoſite to the les Leg ; - 
which is the Cqurſe, when the Departures leſs thancthe Diftexence of Ea- 
titude, otherwiſe 'tis the Complement of the Courſe,  * 
Example. Admit a Ship's Diftanee-to be x to, the —_ c of- Latitude 

to be$8, and the Departure 66, aud che Courke3equired "Up 

Fick, Add the Dilance and half the greater Leg, hits one Sam, 
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Having {x fone dy fay by the Rule of Three: | 
As the ſaid Sam 1 54 ta 66 the Yefler leg, fo; IB, the Courte, 


To bring out the odd" Minutes; nulciply | ——— 
the "ar of the Divition I 32 by 60, 51 


Ci 
(the Number of Minutes contained in a De- it ts DES Hy! 7 OP RI 
grce) and divide the Produdt by the-Diviſor | 2; 5 (55 Z 31 min, 


| (154) and, the Quotient of the ſaid Divi--[- eng x 
{fon vives for 'thee anſwer * Fl "Minutes! © © &g' 1 THEs Jt TIT 


that the Courſe required 1 is 36' Hg. Ft hain Jef 


Example 3. Extrattion of the Square Root, Suppoſe a Rope of, 5 Inches 
compaſs, arid another Rope of. double the firength, is defired, The 4 

l cetſis of. the {aid requi ed OPCATE found by theſExtraction of the 
Root : For ſhould it be (upppted that; a Rope of i0;Jathes<o ompaſs,.;is bit 
double theſtzengrhof a Rope of 5 Inches 5/uphn progt/it:is oat falls; 
for the {aid\Rope of 10 Inches is four ticmes,of theftrengtis of that of 5:4; «| 
The Rwle; Take the compals 'of the giveniRope ;(vigy: $-)..and. multiply 
thatkg it ſelf 5 which ProducÞ-(becauſe' the other Rope. is, tobe.twice.as 
DOK. multiply by 2, and. the 'Square-Root * the Produg KESUIOED: 


of the Rope required. vil wt on beanie? 
Example. The giver-Rope's chpals pints, Extra che Root _ 
Mulciplied by It i any ny I 2 ol ag yt tty? "149 
+ The Square | WT 2020 1247 
I \ | C—_— OS ONT 5611 Gs. 3 
LLETLS "4 ans kd, 11a 6 "Y 9 {ic (0014: m ec 9m) 1 2; F032 
: +4 EDT 7 Ma wy , TOTS ; ; - 
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is "Srcby Opiecabir appeals, a*Rope:td; bi tenbedtie flrengthi of 
If 7 en Rep e of”'5 Iachexvompals;; wilt be: 1 laches.nd;,? bas wil 


= A ir's fired to know the weight'of one: Ropechy .dnathie, 'ris as FT 
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efpht Gn: tv foutleneetl. 21Nb .« (qmixA 24710 Cl 24d rr nn 
e 3p Afipe:=$tippol@a die ofofd Idokes:th nog 53 hindetd,.and- he 
weight of a Cable oft 8 Inches required, Say 3 ico; wt; 

'As 100 (the Square of 10)2d 64 (thiSqare of 8 ) ſaigeu G. the: weight 
of fonSCable, t013 Ci Hpants, therbeihtraf the other {able beqaized.;. 
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ll; Example 1, Extra the Cube Root of 12167, 

Firſt, psint the given Number,. (4. e.) put a. prick. over” every thizd Fi- 

gure 3 then ſeek the-greateſ(t Gube in the tirſt point (viz. 12.) .which is 8; 
W che Cube Root whereof. (whidh is 2): place im the Quotiegg,; 3 Subtract the 
i Cube (8)-from thr fmſr point (r 25; place the: Remainder underneath 3 to: 
_\_ this Remainder bring down the next point (167), and' call this the Reſol- 
vwend's. then-dtaw-a Line underneath ir,then fraarc 
the ' Quotient (2) which is 4, mulciply the = 12167 Apes 
ſquiatie- (4) by 300, which makes 1200 ; 
is. ahdes-ie Refolvend; and:call-itthe Linde |_4 uk Refolvend... 
"Again, 'rtiuttiply : the Quotient (2) by] * 1200 Triple Square. . 
SZ ubbls makes 6o 3. place this'under the Triple} —6o TripleQuotient,. 
Jyare, andvall itahe- Triple Quotient 3 add theſe | 7260 Divifor: 
&vo-(vin. Triple Square and Tri le Quotient Fas 
tl Fit6. 016 Sum. andall. ic- the Divilor ; ſeek-how}. ? _ S 
{i #{ten this Diviſor is- contained in the Reſolvend; * 6 
Jl which:ip ehee#! times 3: which. g:place- inthe Que FOCEETLY 
tient multiply the Friple Te by. the 1a {4167 
$ | plactd:inftic Quotient, and:ſubſcribe the Product | o000- 
y' anderneath the Diviſor ; ;. {quare the ſaid Figure (3) laſt placed in the Quo- 
4 fient,.and thereby. multiply the Triple Quotient, and place it underneath'the 
haſt Products Cube the figure (3) laft placedin-the Quotient, and place it. 
 andirneath the: g'Produdts.. Laſtly, add thee three. Produfts i into 
ene-Sum,, and bradiagithe fid Sum. from the Reſolvend, ſubſcribe the 
Remainder 3.c0:which Remainder had there. been any. more figures, the next 
Point muſh ork been brought down, and þ preceding Work; Feirgaged 
Semthe ſquirting vE: he path, until-all-the, Figures are, lo, brought 
down ;. but in this Exam le,. there: being) no) more Figuzes,. the, W Wes is | 
ders; anSbþn 3 1 the-Gube Roog- 9, OTE appears: to. be-2 23. 


juſt;, EG pi, "FEE 
Example 2: appleeck Suppe «Ship of 300 Tan 75-foot by the Keel, 
at 'theBeam,.,and:14. foot deep' in the Hold 3. and ano- 
nes Ba of the ame Mould. FR ach of: 560. Tun: The ſe- 
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<6 ke bs Jength... 


the avon if. thize had)been. aware ure in the 


"n may be 


eral Dimenſions of &e 4 


the my of- the iven Keel, which is —_ = 75 
' muſtiplying It Into "hag and then multiplying "A 
the Produd-byit. Ls 
Then fay by the ] Nſe of Three ; As 300 Tas 
the 0 $hip*s Burthen, to 500 Tun he other | ——- 
Ship*sarhem 'fo 'is u21v75 the Cube of the =.) 1 FHF 
one nfs 5 Keel's len th, .to the Cube of the 0- | — + "i C be 
ich-beirig wrogghe by the | cn u aiven Reel 
Rule of Thace; gives 3038252: From which _ & 
uaJ'itheiCube Root, and that wha beithe length | ,, 703125 $8'*.- Root, 
of theiKed tacuired. _ | 512. 25(89 
_lachis/fixtraQtion 3 Cyphersurqadded to bring j 297 I12 25 ; Reſolvend. 
ot Abe Fration, ithe herewith being | "75; | 19200 Þo Triple Square. 
240 Tri 
Nixnber; the Operation gives fir the |"I5=Dne 
ath of the Keel required: foot 2+part. ag 
hus having found.one of the:Dimenſons, 'the | 15360 
found wichaue cheExtradon of the $18: 
= by the Rule of Three, 169472. 
hys-, Suppoſe . the next, thing 1. would find, | "27553000 Ralliend 
to be he teas OTA fy As telength | RE 4 a _ 
-of the pne Ship's Keel 75» is £0 the length of the 2640 T.Q. 
other $9 fer? ; kh is .295 fog, the breadgh of the. "83K 5340 Diviſor. 
'-one ir orgs” y the Bea gs tO the readth of - 0. ” 20908800 
the ble of Thit L \ gives 33 fqot 2; T6 213840 
cet may find the depth' in Bo18, Fe. 729 
' Pxanple 3. Suppoſe an Iron "Shot 4 Inches 21123369 
Damecer, to weig VF kee and the Diameter of a | ___539531 Remainder, 
fot whoſe by 7 ibid This allo is done by the ExtraGion 
the ch by WS: 
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2 bas, "Mk, lay by the Rule of Three ; 


9%, the weldſit of one Shot, to72 #6, PREP PRTFY ſo 


"MY 64 the Cube of the one Shot's Diameter, to the Cube vf the other Shot's 


Di eter: which by the Operation is 512, the Cube-Root of which Is 8, 
_ The aineter of the Shot required, . 
But if it welt: required to. fins the _ of a Shot by the Diacyeter, 
K's 5 done thas, "*y the Rule of mw” | 

As 
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Ky Ptrpendiqular? © oben hgh: the 
Point © ::to dorwhichyi fet Offi 'thirwo 
Fe | equal Diſtances, C A-and/© Bo/Then the 

{44 : 11114) 1) dmpadſes being qpentdtoatly:comveni- 

| x 1134 [1., ent Difkawobip derithanAQ:ot OB, with 

/2 71; 4.,1:Onefoot oftthe/Compaſies in thoPolnr'K, 
qt IB. = thef Arch DE; : then with=o8 

- foot in.chePoint'Bdeſcribe the Arch FG. 

then draw the PETITE from: the Point:C- through. thehinakeek (ox 

Cutting) of the two © INES F Grand DE; which was tequited:! - 1 113 
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Arch E; andwiththe ſame Meance. with one foot of the Compaſſes in the: 
point D, deſcribe the Arch F ; thenlaying a Ruler to touch the Convexity 


.«t:366 two Arches, draw the Parallel as was required. 
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divide which into Points, ffi ors a Line at lekire, 2s W.E. then . 
\ a6fs i it with ks oh at right Angles, as N. S. then ſetting one foot of the ;- 
| Ghnpales 1 in the interſe&tion (orccutting) of thoſe two Lines, the Cot 
- paſſes being opened tothe intended bigneſs, ſweep the Circle, and divide = 
each of the four equal, parts made by the Curcle, and the two right Lines - RY 
W.E. and N.S. into eight equal parts more. So is the Compaſs divided 
into 32 Points, as in the foregoing Figure. 

The Circle being thus divided upon the Chard, or Paſte-Board, there are 
paſted on the other fide of the ſaid Chard, or Pattie. Board, two Wiers, which 
Wiers being touched with'a Load- ſtone, and the Chard hung at the Center 
upon a Pin, fixed in a Box, its Poſition becomes North and South ; and the 
-M fajd Box being covered with a Glaſs, and hung into another (quare Box, to 2 
* theend the Chard may traverie notwithſtanding the Ship's motion; being - 3 
thus fixed, is ready for uſe, ; 
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To find the Prime, or Golden Number, 


HE Prime or Golden Namber, is a Revolution of nineteen Years, is 
which term the Moon returns to make the ſame Aſpects with the Sun, 
on the ſame Day of the Month (moſt commonly } that they were on nine- 
teen Years before. 
To find which, add 1 to the Year of our Lord, and divide by 19, the 
Remainder is the Prime or Golden Number. 
Example. To find the Golden Number tor the Year 1710, add 1 which 
makes 1711, which divide by 19. 


WEN 90 
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The Remainder 1 15 the Golden 3.99 for that Year. 
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26M To find the Epad?. 


HE Epad is the Number of days that the Solar Year of 365 days ex- 
 Ceeds the Lunar Year (or 12 Revolutions of the Moon to the Sun) 4 
SD the Difference being 11. days: : When the: Golden Number 1s - 

is 11, when 2 the Epad* twice 11 or 22, when 3 thrice 17, "2 
"KRDg 39) that is 3, &c. and is thus found : Divide the 4 
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Do  .E, , OacFrFoFmno NT Cr 9 
| by 3; if o remain, the Epa®t is the fame with the Prime 5 if 1 remains 
add 10 ; if 2, add 20 to the Prime; the Sum (rejeRing Zo, if need be) is : 
Example ;, In the Year 1696, the Golden Number is 6 > which divided. 
by 3, there remains o, therefore the Epad# is 6. "Y 
In the Year 1697, the Golden Number is 7 3_ which divided by 3, there | 
remains 1 ; for which 10 added to the Golden Number 7, makes the EpacF 
17. In the Year 1698, the Golden Number is 8 ; which divided by 3, there 


remains 2 ; therefore 20 added to 8, makes the Epac? 28. 


To find the Moon's Age. 


\ DDto the Epa&#, for arch 1, for April 2, for May 3, for Fane 4, 
, for Fuly 5, for Auguſt 6, for September 8, for OlFober 8, for No- 
vember 10, for December 10, for Fanuary o, for February 2. 

Having added to the EpadZ the number for the Month, according to the 
Rule foregoing, add thereto the day of the Month, for which the Moon's Age 
is required: theſe 3 Sums added together, if leſs than 3o, is the Moon's Age ; 
if more than 3o, take 3o from it as often as may be, the Remainder is the 
Age of the Moon, The Moon's Age ſubtradted from 30, leaves the day 
of the Change. Again, 15 added to, or ſubtracted from the day of Change, 
leaves the day of Full Moon. 

Example. Suppoſe it were required to find the Moon's Age for the fifth 
day of September 1715. 

Firſt ſet down the EpaG for that Year ———————o6 
To which add the Number for the Month, which is —— ——-98 
To which add the day of the Month, which is ————— oz 


The Moon is 19 days old, 


Then out of 30 
Take -19 Ihe Moon's Ape; 


Remains —- 11 Days to the Change. 
Add —-— 15 


Makeg——26 Days to Full Moon, 
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To find the Dominical Letter. 


5 aye the Year and its fourth part, and add 4. to it 3 then divide the 
A Sum by7, and (ubtract what remains from 7, the Remainder ſhews 


the thing required 3 accounting the Letter A for 1, B for 2, C for 3, D for 
4 E for 5, F for 6, and G for 7. 
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| Suppoſe the Dominica L Liter v were i required for thed £ ke r 1606 
Firſt, ſet down the Year ———— DEE yy p #7 q 
Then the 4th part, which omitting Fraction, 1 I oo 2 
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The Sum divide by _ (303 


The Remainder after Diviſion is 3, which being ſub- "" "uu. 
tracted from 7, leaves 4 3 which ſhews it muſt be the fourth ww 
Letter, which is D the Dominical Letter for 1696 required, 21 
Bat being Leap-year, there are two Dominical Letters, E — = 
and D; E ſerving from the beginning of the Year to the 3 
laſt of February, D all the Year after. 4 


To find the Cycle of the Sun. 


DD to the Year 9, divide the Sum by 28, the Remainder is the Cycle 
of the Sun, 
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Suppoſe it be required for the Year 1 7 I0 
Then add - — 


Divide by ——. m_—_—e "Me 
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By the Operation it appears that 11 is the Cycle of ——— 

the Sun for the Year 17 10, being the Remainder af- IT 

ter divition. . 
y . 

Note, Hillary Term begins Far. 23, and ends Febr, 12. 
he Eaſter Term begins 17 days 'after Eaſter-day, and «nds the Monday 
- betore Whit ſunday. 
Trig Term begins on Friday after Trins:y-S:inday, and ends 1 9 days 
aſter. 


Michaelmas Term begins OGgb. 23. and ends November 28, 
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| ATableof the Dominical Letters,Cycle of the Sun,Prime, | 
EpaQt, and Moveable Feaſts, for Twenty eight Years. | 
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The Vſe of the following Table of the Moon's Ave, © © 


FN the ſaid Table, the one half Page contains the firſt fix Months of the 
| Year, the other half the following ſix Months : In the firſt Column of 
each half, towards the left hand, are the Months 3 in the ſecond, the New, 
Full, and Quarters of the Moon ; in the three following Columns are the 
Days, Hours and Minutes, of the faid New, Full and Quarters ; which 
time is accounted from Noon to Noon. At the bottom of the Tables are 
the Eclipſes for the reſpective Years. 


The Ute of this Table is readily, by InſpeRion, to find the Day, Hour 
and Minute, of the New, Full, or Quarters of the Moon. 
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Suppoſe it were defired to find the time of New Moon in Fas. 1703. 
Fir{t, Look for the Year 1703, on the top of the Leaf, which having, 
FE found, look tor Farnary in the tirfi Column towards the left hand 3 then 
in the next Column, in the ſame Month, is found New Moon 5 and in the 
three following Columns againſt New Moon, ſtands 5 : 22 : 54, which: 
| I fhews that the New Moon in Farmary 1703, is the 5th Day. 22 Hours, 
| | 54 Minutes 'Afcernoon. The ſame DireQions and Conſiderations ſerve for 
the Full Moon, or firſt and laſt Quarters, | 


Note ;, That when the Moon is in the firt Quarter, it is 8 days old, at 
the full 15 days, and in the laſt Quarter 22 days. Suppoſe therefore it 
| [| were required to find the Moon's Age on March 25. 1703. 

MN: Looking in the Year 1703, the Table gives the New Moon to be on 
the 6th day, therefore 6 and 19 being 25, it appears the Moon is 19 days 
old on the ſaid 25th. of arch. = 
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Example 2. 


4a it were required to find the Moon's Age on the 10th of June, 

1703. 

| ing inthe Year 1703, in the Month of June, I find the Moon: to be 
I in the firſt Quarter on the 10th day, that is, 8 days old ;. then the day:for 

which I would find its Age, being 2 days after the 10th day, 8 and 2 mak- 

ing 10-3 I conclude the Moon to be 10 days old on the faid 10th: day of. "2 

June, 170% = 'Y 


Full moon. 


| Laſt quart. 
\New moon. 
\ Firſt quart. 
\ Full moon. 


Laſt quart. 
New moon. 
Firit quart. 
Full moon. 


Laſt quart, 
New moon. 
. Fuſt quart. 
Full moon. 


Laſt quart. 
)New moon. 
JEFirſt quart. 
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New moon. 
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Full moon. 
(Laſt quart. 
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"New moon. 
Firſt quart. 
'Full moon. 


C Laſt quart, 
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New moon. 
Firſt quart, 
Full moon. 
Laſt quart. 
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New moon. 
Firſt quart. 
\Full moon. 


(Lafi quart. 
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| In this Tear will be three Eclipſes, one of the Sun, and two of the Moon, 


"The Firſt of the'Sun May 1 1,about 1 in the Moringy invifible to us, 
The Secotid oe Moon, 'on the: 26th of Hay, abour Eight in the Mor- 

ning; The Third of the Moon. Oftober the 19th, about our Eight a | 
Clock at Night ; a viſible and almoſt total Eclipſe. | 
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The fir on the 31ſt of March, about Sun-ſetting, not ſeen of us. 
The ſecond on the 24th of September, near 4 a Clock in the ———. j 
| a great Eclipſe, but Inviſible to us. 
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WET quart. 
'Full moon. r 
JLaſt quart, New moon. 
" { New moon, 
> ( Firli quart. | 03. 

Afi q uart, | ©7 [04 | 22 2 )Full moon, | 11 | 02 
FFull moon. | 14 | 10 | 02 S )Laſt quart, | i8| co] 25] 
{Laſt wks 22 |11| 03 New moon. | 25 | 0© | 52 

Now moon. | ©1 | 19 | 03 Il Firſt quart, | O1| 19] 36 

= Firſt quart. OS. | 12 | 04 5 )Full moon. | 09; 13 30 
S Full moon, | 16104 [01 S [Lal quart, | 16| 05 , OI 
© Laſt quart. | 24 | 05 | 20 ** CNew moon. | 23 | 14 | 20 
New moon. | 31 | 05S | 14 t--3 0 
b Firſt quart, |OT| 17 | 53 
C Firſt quart. | 06 22 | 08 S YFull moon, | 09 | 0O | 02 
1 > ;Full moon, | 14] 15 | 19 SJLaſt quart. | 15| 14 | 03 
S: \Laſt quart. | 22| 19 | 55 * #New moon. | 23 | 97 | 24 
7 New moon; | 29 | 14 | 14 Firſt quart, |31|1x| 26 
| my 
Firſt quart. | 06 | 08 | 24 > Full moon. | 0709 | 59] 
Full moon. | 14|09 | 15 S )Lafquart, | 14| 02 | 03, 
S JLaſi quart. | 22 07 | 11 8. )New moon, | 22| 02 | Io| 
New moon. | 28 |21 | 10 5 { Firſt quart. 3010316 
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| CFirſi quart. | 06 | 17 | 32 o\ Full moon. | 06] 19 | 54 
>= Full moon. | 13 | C0 | 4 S JLaſt quart. | 13| 17 |48 
1 8 JLaſiquart. | 20 | 14 | 29 S New moon. | 21 | 21 137 
ve TC 
C New moon. | 27 104 1 58 3 CFirſt quart, | 29| 16 loof 
Two Eclipſes of the Sun, 
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Four Eclipſes, two _y the Sun, and two if the Moon. 


The Firſt of the Moon, the gth of Mz, at our 8 a Clock at Night, 10 parts of 
the Moon's Body will be darkned. The Second will be of the Sun, on-the 21ſt | 
about our 8 a Clock in the Morning 3 1t will be a ſmall Eclipſe, and ſcarcely viſible 
[tro us. The Third will be an Eclipſe of the Moon, on the 3oth of 4uguft, near our 
Noon, and will therefore be inviſible to us, but will be total and viſible to our Anti- 
pedes. The Fourth will be of the Sun, on the 13th of September abouc 11 of the. 
Clock in the Forenoon; 10 Digits of the Sun's Body will be darkned, 
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it will be viſible and total in our Weſtern Horizon. 
The ſecond on the 18th of A4nguſt ; it will be a great Ediph but 


Two Eclipſes, of the Moon only. 
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| Four Eclipſes this Tear, two of tie Sn, and two of the Moon. 
The firſt isof the Sun, January 29, 
us, The 24 is of the Moon, Feby ia 
{ half her Body will be darkned on the South. Side, 
F*iy 24. alittle before 10 in the Morning 3 
. Latitude, it will appear but a ſmall Ecli 
guſt 7, at 2 Aﬀternoon, inviſible to us, 


afrer 10 at Night, therefore nor to ſeen of 
7) FI. about xo at Night, when more than 
The third will be of the Sun, 
but by reaſon of the Moon's South 
us. The laſt is of che Moon, A#- 
e being then under the Earth. 
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Three Eclipſes, two of ths Sun, and one of the Moon, 


The firſt is of the Sun, January 17. about 1 1n the Morning, and will therefore | 
| be inviſible co us 3 bur to our Antipodes 1t will appear a very great Eclipſe. The 
'24 is Faly 13. ſoon afcer Sun-ſer, and will be viſible in Amteica, and to thoſe thar 
' travel in choſe Weſtern Parrs of the World; ir will be a great Eclipſe. The laſt 
; is of the Moon, Decemb. 23. in the Morning, almoſt 2 hours before the Sun riſes ; 
; it will appear in the Weſtern Horizon 8 Digits obſcured on the North fide, 
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Six Eclipſes, ſour of the Sun, and two of the Moon. 
The Firſt is of the Sun, Fan. s. a little before Noon, The 
| fo % e Rae ho Midnight, it will be vifible 
Sun's eclipſed again, Faly 2, about 2 Morning, inviſible, except to our Anti 
4 alſoof the Sun, Nov, 29, near 4 Afternoon, ſcarce ſcen of T Sun <5 qu 
ſerting. The Moon is again eclipſed, Decemb. 12, about 6 Morning, it is viſible with 


| :ong continuance, being total and.almoſt central. The laſt is of the $ 4% 
j ar 2.1nthe Morning, and inviſible to us, e oun, Decemp, 27: 
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-Moon's great CS ble will not be ſeen of us, but wholly io Be es A: 
The 24 15 of the Moon, Fan? 6. it will be a total Loliple, _o ©] e = s one); 
theremote Eaſtern Parts of rhe World. The 3d is of the Sun, now. 1400 el. 
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Two Eclapſes, and both of the Sin, 


The firſt is Maj 11. almoſt at Sun-fet, whereby theſe European Parts of che | 
| World will be depriv'd of the fight ; but conſpicuous to our Country-men the In- 
; habirants of the Plantations in the Weſt-1ndies, Nova-Hollandia, Honduras, $c, | 
| Theother is Novenb. g, about 1 in the Afternoon ; if the Air be clear, it will 
| be viſible at Londos, and thoſe Places whoſe Meridians lie to the weſtward thereof, 
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Four Eelipfes this Tear, two of each Luminary. 
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eclipfed on the North ſide. The Sun is eclipſed again, 07ov. 25. 
| Afcernoon 3 but her Latitude and Parallax will make it inviſible to us. 
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Six Eclipſes, two of the Sun, and foxr of the Moon. 
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Weſt by South 


Between Foy and Fanuh by 
in the Channel, and at Foul- 
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z3o]W, N. W, CP Da 


— OY 


Without the Fly, S., E., by 
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In Fair-Jfe Roads, and at 
30 the North Foreland, South byl 
[Eaft, ,and North by Weſt — 
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; thercin mentioned, upon the Full and Change-days of the Moon,. 
which for more ready uſe is put ia Alphabetical order. 


Example, 


Admit the time of Full-Sea at Zondn, upon the Full and Change-days; 
be required, 

hers in the Table under the Letter (L) it is found to flow at London: 
 North-eaft and South-wett, that is, when it is Full-Sea at London upon 
the Full and Change-days, the Moon will be (as ®tis vulgarly ſaid) upon 
the North-ealt and Suuth-welſt Points of the Compaſs, which, (as the Com= 
paſs ſhews) is at 3 Hours, 

The Ule of this, together with the Moon's Southing, to find'the time of 
Fall- Sea at any time at any of the {aid Places, ſhall be ſhewn below. 


To find the Yoon's Southing. 


To find the Southing of the Moon, multiply the Moon's Age by 4;. 
. and divide the Product by 5, and the Quotient. of the Divition is the time 
of Southing. | 

Note ;, If the Moon's Age exceed 15, reject the faid 15, and-take the 
Remainder, with which proceed inſtead of the Moon's Age. 


Example. 


Suppoſe the time of the Moon?s Suuthing be required on the 24th of. 
Tune, 1703 The Moon's Age will be found to be 22 days; rejefting; 
5, the Remainder is 7 3 which multiplied by 4, makes 28, which divi- 
ded by 5, gives in the Quotient 5 Hours 36 Minutes, which is the time of 
the Moon's Southing, which was required. 

Note ;, Every x that remains after Divition,. is 12 Minates. 


I (hall here add a Table of the Moon's Southing to every. day of. her 
Age. 
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HE. foregoing Table ſhews the.cime of Full-Sea, at the ſeveral Places 
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* The firſt and ſecond Columns ſhew "the 
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Moon's Age, the third the Southing. * 
Example, 
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g 2 06— k Ti 
O 23,0 24 In the firſt Column, under the iitle 
O9 24 07 —12] Moon's Ape, ſtands 5 ; over againſt it, in the 
l10——25 OS CO] laſt Column, is 7 hours 12 minutes, the time 


The Moon being 9 days old, and her 
Southing required, | 


LI 26 03$——— 48] of the Southing required. 
[2——27 09 30 


13Z——28$|10——24 
($——=29 1 moo 2 
is 30 I2————00! 


Note alſo, the ſame Southing ſerves for 
24 days old, as ſerves for 9 days, as the 
Table thews, 
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Thus having got the Moon's Sonthing, proceed to find the time of 
Pull-Sea, as follows. _ | 

Suppole the Moon being 9 days old, the time of Fali-Sea in the Downs 
required, | 

By the foregoing Table it appears that a N.N. W. and $,S.E. Moon 
makes Full-Sea upon the Full and Change-days, which (as the ſaid Table 
ſhews) 1s 10 hours 3o minutes z, to which adding, the Moon's Southing at 
9 days old, (viz. 7 hours 12 minutes) it makes 17 hours 42 minutes, or 5 
hours 42 minutes, rejeing 12 hours. 


. But to be more exact, uſe the following Table and Dire&tions. 
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Suppole, as before, the Moon being 9 days 25 
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' Wold, ha the time of Full-Sea in the Downs is [26 ——21 03 26| ; 
required. 07- 22 |O4 07] 
A N.N.W, and S.S.E. Moon making Full- [6 23 04 55 : 


Sea upon the Full and Change Days, which is [09 24 05 
10 Hours 3o Minutes ; which being found, [190—— 25 06 53] b 
enter this Table with the Moon's Age 9 Days, [!1——26 07 ———59 WO 
againſt which ſtands 5 Hours 50 Minutes 27 09 o4] Y 
which added to 10 Hours 30 Minutes, makes 13——28.10 08 
' 16 Hours 20 Minutes, or 4 Hours 20 Minutes, L4$— 329-11 o5[ 
rejecting 1 2 Hours. 13 ——*30'.00 oof 
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The Sun's Place and Declination to every Day of the Year, for 
. the Firſt, Second, Third, and Leap-Tears, diligently correfied 
Likewiſe the Sun's Riſing, whereby may be found the time of 
Setting, and Length of the Day and Night : Together with 
the Southing of the principal fixed Stars at Minizht 
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is given the time of Sun-riling | 
12 Hours, the time of: Setting)- to eyery.c aarter of an Hour's Difference 3 
the eight following Columns ſhew the Sun's Place and Declination for-the 
Firſt, Second, Third, and Leap-year, according to their reſpeRtive Pltles, 
| For the more ready knowing of Leap-year, the following Table is infer- - 
| = fed, where it is found by inſpection, as allo the. Firſt, Second, or Third Years- 
| W alter Leap-year, I 

The Table. 


Firſt | Second | Third | Leap-\ 
| EE Year. | Year. | Year. | Year.. 
| 1697 | 1698 | 169g | 1700 

1701 | 1702 | 1703 | 1704: 
| 1705 | 1706 | 1707 | 1708 w) 
1709 | 1710 | 1711 1712. 


1913 | 1714 | 1715 | 1716: 
1717 | 1718 | 1719 | 1720 
| 1721 | 1722} 1723 | 1724 
| 1725 | 1726 | 1727 | 1728 | 


The Uſe of the Kalendar. 

To find the Day of the Week or Month for any time paſt, or* to come, - 
dy the Kalen2ar. ER 

Firſt, Find the Dominical Letter for the Year 3 then proceed as follows. 

Examp. 1. Suppole it were required to find what Day of the Month was- 
thethird Wedneſday in arch 1713. 1 

Having found the Dominical Letter by the DireCtions in Page 28, . whith - 
15 D, turn to the Month of March, and account D for Sunday, -three- 
days downward from which is G for Wedneſday, and the third Wedne(- 
day is the 18th day of AZarch, as was required, 
| Examp, 2, What Day of the Week will the Second of September ber in - 
the Year 1700 ? - 

This Year being Leap-year hath two Dominical Letters, G and F, the- 
frft ſerving from the firſt of Fanuary: to the end of February ; the latter - 
from tiience to the Year's end. | | _ 

Wherefore looking againſt the ſecond of Stptember, there ſtands G, . 
which repreſents Monday, the Day of the Week required. 
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; The Table. 
| | Firſt | Second | Third | Leap- | 
| | Year. | Year. | Year. | Year.. | 
1697 | 1698 | 169g | 1700 
| 1701 | 1702 | 1703 | 1704: 
| { 1705 | 1706 | 1707 | 1708 Th 
| ; 1709 | 1710 | 1711 1712. 
| 1913 | 1714 | 1715 | 1716 
1717 | 1718 | 1719 | 1720 : 
1-3921 11722 | 1723} 1706; 
1725 | 1726 | 1727 | 1728 
The Uſe of the Kalendar. | 


To find the Day of the Week or Month for any time paſt, or* to come; . 
| oy the Kalen2ar. 
Firſt, Find the Dominical Letter for the Year 3 then proceed as follows. 

Examp. 1. Suppole it were required to find what Day of the Month was- 
the third Wedneſday in arch 1713. 

Having found the Doniinical Letter by the Dire&tions in Page 28, which - 
is D, turn to the Month of arch, and account D for Sunday, -three- 
days downward from which is G for Wedneſday, and the third Wedneſ- 
diy is the 18th day of JZarch, as was required, 
| Examp. 2, What Day of the Week will the Second of Septernber ber in 
the Year 1700 ? 

This Year being Leap-year hath two Dominical Letters, G and F, the- 
firft ſerving from the firſt of January: to the end of Fevoruary ; the latter © 
from tinence to the Year's end, | Sh 

Wherefore looking againſt the fecond of Siptember, there ftands G,. 
which repreſents Monday, the Day of the Week required... 
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To find the Sun's Place and Declination by the Kalendar. Nn 
*Examp. 1. Suppoſe the Sun's Place and Declination be required on the | b 
roof Diary 1715, being third after Leap-year. ll. 
_ * In the Month of Farmary, in the firſt Column, look the Day of the = © 
Month, over againſt which, underthe third-Year, ſtands =» 52.; that is, the c 
Sun's Place is in 52 min, of Aquarizs. In the next Column, under the ſaid 
Year, ſtands 20 o1 under the Title South, which ſhews the Declination to 
be.20 deg, ot min. Southerly 3 and this ſerves for the Year 1715 on the 
faid 10th of January, being tlie third after Leap-Year. 
Examp. 2, Suppoſe the Sun's Place or Declination to be required on the 
10th of March 1716, being Leap-year. 
-In the Month of March, in the firſt Column, find-the Day of the Month, | 
over againſt which, under Leap-year, ſtands Y 57, which ſhews the Sun's 
Place to be in 57 min. of Aries; and in the next Column, under Leap-yecar, 
ſtands Nor. 23. which ſhews the Declination to be 2 3 min. northerly, which 
was required. 
Altho it 15 common to take the Declination as it is in the Kalendar, yet 
if the Difference of Longitude be conſiderable from London, it is requitite 
the Declination ſhould be corre&ed, becauſe in the Kalendar it is calculated 
to the Meridian of London > for which end the Table of Yariation of the 
Sun's . Declinationto every 15 Degrees of Longitude from the Meridian of 
London, immediately following the Kalander, is added ; the Uſe and Ex- 
planation whereof follows. 
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FN the firſt Column is the Diurnal Variation, which is found by ſubtrac- 
ÞF ing the Declination for the given Day of the Month from the Declina- 
tion for the Day following z or. contrarily this from that, that is, the lefler 
from the greater, and the Difference is the Diurnal Variation. In the head 
of the other Columns are the Degrees of Longitude from London, either 
Eafterly or Weſterly ; and in thoſe Columns under-the refpeQtive Degrees 
of Longitude, are the Minutes of Declination anſwerable to the Diurnal 
Variation. As ſuppoſe the Diurnal Variation were 10 Minutes, and the 
Difference of Longitude go Degrees ; againſt 10 in the firſt Column, and 
under go Degrees at the head of the Table, ſiand 2 Minutes, which . an- ' 
{wer thereto, and arc to be uſed as follows. 
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Firſt Te the Difference of gitude 
increaling, the Variation fund d — is Table 
nation found in the Kalendar ; but if the Decl ati | 
be ſubtracted therefrom. "on 

Secondly, If the Difference of Longitude F Enfiety, and the Declina- 
tion increabng, the Variation aforeſaid muſt be tubtraGted : but the De- 
cination decreafing, it muſt be added. 

Examp. 1. April the toth 1698, being at Sea, the Difference of Longi- 
tude from the Meridian of London, being 90 degyees Weſterly, I find the 
'Declination in the Kalendar to be 11 deg, 48 min. North 3 and the 11th 
day, the Declination is 1,2 deg. 08:min...theretore ſubtracting the leſſer De- 
- righ from the greater, the Remainder is 20 min. which is the daily in- 
creaſe, Then in the Table under go deg. and over againſt 20, ſtands 5 min. 
, I which (becauſe the Difference of Longitude is Weſterly, and the Declinati- 
> © on increaſing) muſt be added to41 deg. 48 min-. before found, which - 
makes the true Declination 11 deg. 53 min. North. 

If the Difference of Longitude in this caſe had been calterly, the 5 min; 
found in the Table muſt-have been ſubtracted. 
| It is eaſily diſcerned-whether the Declination increaſe or decreafe, by ob- 
. I ffrving whether the Declination for the Day following be greater or leſſer ; 
; © forif it be greater, then it increaſes ; but if leſs, then it decreaſes. 
f 
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| Examp. 2. January the 1oth 1 698, being at Sea, the Difference of Lon= 
itude from London being 120 deg. Weſterly, I find the Declination in the 
uno to be 19 deg, 58 min, South, and the 11th day it is 19 deg. 44 
min. therefore ſubtraQing the leſſer from the greater, the Difference is 14. 
min. which is the daily decreaſe : then in this Table under 120 Deg. and 
-againſt 14, ſtands 5 min, (which, becauſe the Difference of Longitude 1s 
Weſterly, and the Declination decreaſing) muli be ſubtra&ed, which makes 
the true Declination 19 deg. 53 min. South. If the Difference ot Longi- 
tude had been Eaſterly, the 5 minutes muſt have been added. 


The Uſe of the Sun s Declination, to find the Latitude. 


. The Declination of the Sun is molily uſd at Sea, with the Complement _ 
of the Sun's Meridian Altitude, taken by the Quadrant or Croſs-Staff, to 
find the Latitude of the Place : For which take the following DireQions. 
I. If the Sun comes to the Meridian in the South, and the Declination be 
' North, then the Declination added to the Complement of the Altitude, is 
_ the Latitude Northetly. 


[ Examp. 


ACtOr | North added an—_—_——_ I _— 


m 


The Latitude Noth————34 53. 


2. If the San,comes to the Meridian in the. North, and-hath North De. 
clination, then ſubtract the Complement of the Altitude from the Decling-' 
tion, the Remainder is the'Latitude North. But if the Complement of. 


the Altitude exceed the Declination, ſubtra&t the Declination therefrom, 
and the Remainder is the Latitude Southetly. 


Examp. 1. Suppoſe being at Seay May the 10th 1698, the Declination 
being 20 deg. 10 min. North, the Sun comes to the Meridian i in the North, 
the rect of the Altitade by Obſervation i is 17 deg. 23 min. What 
is the Latitude ? s 6 


Declination North is ——— ——— 20 10 
Compl. Alt. ſubtrafted w—u— I7 23 


-— 


The Latitude ————————< 47 North: 


Examp. 2, Suppoſe being at Sex, Fane the 10th 1699 ; the Declination 
by the Table is 23 deg. 30 min. North, the Complement of the Altitude 


by Obſervation is 33 deg. 10 min, the Sun comes to the Meridian in the 
Norta: What is the Latitude ? 


CO AICE eroded rate — 33 10 


Dedinat, North fubtracted — - 23 30 
Latitude is 


v— 40 10 South, 


, If the Sun comes to the Meridian in the North, and hath South-De- 


ination, the Declination added to the Complement of the Altitude, is the 
Latitude South. 


| Examp. Suppoſe being at Sea, January the 1th 1698 ; the Sun comes 
to the Meridian in the North, the Complement of the Altitude-is 22 dep 


10 min, the Declmation 19 deg, 53 min, South ; What i is the Latitude ? 
=y | 
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heigeuth, aa 7 South. Dedi- = 
Ltog At Aber the Compl lement ge# the Alt tude from the Declination, +- 
' the Remainder is the Latitude South, But if the Complement of the Al- 
titude exceed the Declination, ſubtract the Declination therefrom, the Re- 
mainder | is the Latitude North, 
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: Examp. 1. Suppoſe being at Sea, vaudy the I 1} 6 58, the Gut coming 
|o the Meridian in the South, the Complement of the Altitude is 10 deg, 
36 min, the Declination 21 deg. 42 min, South: What-is the Latitude ? 


on | Declination South ge ———— —21 pa Þ- 
th, Compl: Alt. ſubtracted eomnmamemss 10 36 
_ Latitude South —— i 0 Þ 
| Examp. 2. dlppoſe being at Sea \ February the 10th 1698, the Sun com 
Fx ;ing to the Meridran Ttthe South, the Complement of the Altitude is 25 deg.) 
{20 min. the Declination 10 deg. 36 min. South : What is the Latitude ? 
Y | O [ 
4 - Gi Alt. is nent 25 20 
" | Declination South ſubtradted mm_— Js 


Latitude North ——-> n 14 44 
', &..:If the Sun be in the Zenith, (that is, right over head ) if it have ei- 
'ther North or South Declination, the Declination i is the Latitude Northerly 


or Southerly. 1 
6. If the Suk have no Declination, the "PART IPD of the Altitude i is 


the Latin hich is Northerly or Southerly, according as the Wi 1s to 
the Northward Or Southyrard of the NS 
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The oper of the two foremſt of the | | 
F * Square in the Little Bear. — 75 
ey | be wpper of the two Foremeſt of the Saitobs 
in the Great Bear ———-——— | 3 | 63 
' The lower of the two foremoſt of the Square 
 _anthe Great Brar —— | 
The lower of the'rwo latter "of the Square of \ | 
the Great Beaf —— — 
The upper of the two latter in the Square of 
thi Great Bear ——— — 
Laſt but two'mm the Great Bear*s Tail —— |' 02 'l 
Laſt but onvin the ſame —————— — | 02. iN 
L aft pn the Jams -— rm mr | [ © | | 
The DYafon's Tail -— ——— - 6 IN 
ArGFurus mr 
Brighteſt in the Crown - = 
Brig reſt in the Beprt 
Swan's, Fail —— 
Per ſeys-Bight- fide o—— 
C apelſa or Goat = 
Aurige*s Rizht 8 PILLS 
Brighte? 11 the Serpent's Neck oo le ! 
Brighteſt betweeh the Eagles Shoulders — 
Firſt in Pegaſus Wing, or Macha — 
Beginning of Pegaſus Lego m—m——_— — 
End of Pegaſus Wing =—=——— 
Anaremeda's Head —— = 
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all's Eye, Or Aide Fad —— 
Endsf the Bull's Hor > ———_ p—_— 
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iohteſt in if 1 Liow s "Neck — = 
bs Ik —— ——rrmmmrmm——_ : 
Lion's Tail ——- + 
ty ' 
NE; Scale of Libra —————— 
N Bl Northermo(t Scale of Libra ———__. 
Bl Srorpiors Forehead  —— —— 
N jc Heart = —— 
Fomelbant ——— a ce 
Whale's Faw ———_ — —_—_—— =&E 
Þ f Oricr 5 Right Shoulder -———— ——— 
N Oriows Left Shoulder — ici an 
Firſt in Orion's Belt pm—_ 
Fiddle of Orion's Belt -————mmmmmnnn 
BD Eofin Orions Belt —————— 
Orions Left Foot, or Regel-——— —— | 
| Month of the Great Dog, or Syrius —— 
Tl Right Forefoot of the Great Dog- ———— | 
Nl Little Deg! Thigh: —$=——=—=——— | 02 | 06. © 
V | Hydra's CATE =» ——— —— ———— | O1 | O09 12 ! -- a 
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The Explanation and Uſe of the TABLE of the Sun's Right 
Aſcenſion ; and of the T able of the Stars Right Aſcenſion a4 


Declinatios. 


IN the Table of the Sun's - Right Aſcenſion, the firſt Page contains the 

-firtt fix Months of the Year, the next Page the other {fix Months. At 

| the head of the Table are the Months 5 in the firſt Column towards the 

left hand are the Days of the Month, and in the oppoſite Columns is the 

Right Aſcenſion in Hours and Minutes. 

In the Table of the Stars Right Aſcenſion and Declination, there are e fivs 

S Columns; In the firft towards the left hand, are the Nameg of the Stars 3 

In the ſecond, the Stars Magnitude 3 in the third, theic Right /Aſcenſion in 

'F hours and minutes ; inthe fourth, their Declination in degrees and. mj- 
bl þ nutes ; 3 the laſt ſhews whether the Declination be North or South, oh 
pf | , 


\ "a =P 


Ea camp. I. MOI the time that Fomelhaut comes upon the e Meridia 
on the-1 oth of Ofober, were required. 

I find in-the Table the Stars Right Aſcenſion to be 22 hours 39 min 
and the Sun's to be. 12 hours 41 min. which ſubtracted from the Star; 
Right Aſcenlion, leaves 8 hours 58 min. the time of the Star's coming up. iſ 
on the Meridian Afternoon. : 

Examp. 2. Suppoſe the time that the Whales Jaw comes upon the Meri f 
Jian on the 15th of OFober, was required. a | 

I tind the Stars Right Aſcenlion to be 2 hours 4.5 min. the Sun's x 
hours: Now becauſe the Sun's Right Aſcenſion is more than the Star's, ad i 
to the Stars Right Aſcenſion 24 hours, which makes 26 hours 45 min. 
from which ſubtracting the Sun's Right Aſcenſion, there remain 12 hour 


4.5 min. from which ſubtracting 12 hours, there remain 45 min. which is | 
the time of the Star's ſouthing after Midnight, which was required. 


Secondly, The time being 3 given, to find what Star will come to the Me- | 
..xidian about the ſame time, . 


The Rule. | W | 

To the Sun's Right Aicenſion, add the time from Noan, at.which the. 
Stai*s coming to the Meridian,js deſired : The Sum is the Right Aſcention of 
the Star that will come to the Meridian at that time ; with which enter the 
Table of the Star's Right. Aſcenſion and Declination, where look what Star's | 
Right Aſceniion agreds with the Right Aſcenſion before found, or neareli 
thereto, and that is the Star ſought tor. 

Example. Suppoſe March the 271th, I deſire to know what Star will corme 
upon the Meridian at 4 hours after Midnight. 

The 'Suws Right Abe on is 1 hour 3 minutes 3 the time from Noon is 
16 hours 3 which added to the Sun”3 Right Aſcention, makes 17 hours 3 mi- 
nutes. The neareſt in-the Table are, the Scorpion's Heart, whoſe Right 
Aſcenſion is 16 hours 10 min. and-comes to the Meridian 53 min. before 45. 
and the Brighteſt in the Harp, whoſe Right Aſcenſion is 18 hours 26 min. 
and therefore comes to the Meridian 1 heur 23 min. after 4, or at 5 hours | 


23 min, wn] 
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£ Rule I. 

Tf the Star comes to the Meridian in the South, and have North Decli- 

'mtion, the Complement of the Altitude (got by Obſervation) added-to 
the Declination of the Star, (tound in tie Table of the Star's Right Aſcen- _ 
fon and Declination) gives the Latitude North. 4 
| Example. Onthe 1othof Tune being at Sea, I find by the foregoing *' 
| Dire&ians, that the bright Star between the Eagle's Shoulders, comes to the þ 
{Meridian in the South at 1 hour 39 min. after Midnight, the Meridional 
Altitude whereof by Obſervation is 63 deg. which ſubtracted from go deg. 
there remains 27 deg. the Complement of the Altitude z to which adding 
8 deg. 3 min. the Declination of the Star North, gives 35 deg. 3.min. the J 
| Laticude of the Place Norih, which was required, | 
Rule 2. x 
If a Starccomes to the Meridian in the South, and have South Declinati- 
on, ſubtra& the Declination trom the Complement of the Altttude, and 
re MW the Remainder is the Latitude North: But it the Declination exceed the 
's Þ Complement of the Altitude, {ubrract the Complement of the Alcitude 

lt | therefrom, and the Remainder 15 tne Latitude South, 

| Eramr.i. Suppoſe on the 19th of Juty, being at Sea, the Star Fomelhaut 
ie | coming to the Meridian 1n the South, at 2 hours 40 min. after Midnight, 
| the Meridional Alt. is 35 deg. 59 min. the Compl. whereof is 54 deg. 10 

s Þ win. the Scar?s Declination is 31 deg. 17 min. South ; which ſubtracted 
= | from the Compl. of Alt. leaves 22 dey. 53 min.. the Laticude North. G 
( Examp. 2. Suppoſe on'the 20th of June, being at Sea, the Scorpion s- 
' Heart comes to the Meridian inthe South at 9 hours 32 min. at Night, the 
' Complement of the Altitude is 5 deg. 27 min. the Declination 25 deg. 37 
min: South ; from which ſubtraQting the Compl. of the Altitude, there re- 1 
mains 20 deg. 10 min. which i3 the Latitude South. -4 
K. Rules 4 
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is the Latitude North. _ Es : 
Examp. 1. On the:11thof June the brighteſt 3n the Harp comes to the} + 
_ Meridian in the North at*26 min, after Midnight, the Compl. of the Alti-J 
tude is79 deg. from which ſubtraQing the Declination, which is 38 deg, 
20 min. North, there remains 40 tes, 30 min. which is the Latit. South, 

Examp. 2. On the-Sth of September Andromeda's Head comes to the 
Meridian in the North at 8 min. after Midnight ; the Complement of the 
Altitude is 7 deg. 10 min, which ſubtracted from the Declination 27 deg, 
13 min. gives 20 deg. 8 min. which is the Lat, North. # | 

ER -* 

Tf a Star come to the Meridian in the North, and have South Declinati- | . 
.on, the Complement of the Altitude added to the Declination, gives the 
Latitude South, 

Examp. On the 12th of December, Syrins (or the Great Dog s Mouth) 
comes to the Meridian in the North at 26 min. after Midnight, che Compl. 
of the Altit. is 30deg. to which adding 16 deg, 14 min. the Declination 
South, gives 46 de$. 14 min. the Latir. South, 

| Rule 5- 

If a Star come to the Meridian under the Pole, then add the Complement 
of the Declinarion to the Meridian Altitude, and the Sum is the Latitude 
either North or South, according to the Star's Declination. 

Examp. On the 10th of March the Pole-Star comes to the Meridian an- 
der the Pole at 4, min. after Midnight, the Meridian Altitude 4.4 deg. 30 
min. the Complement of the Declination'2 deg. 27 min. which added to- 
oether, gives 46 deg, 57 min. which is the Latitude North. | 

Rule 6, 
If che Star be in the Zemith, the Declination is the Latitude either North 
or South, according to the Declination of the Star. ; 
Rule 7. 
If the Star have no Declination, the Compl. of the Merid. Alt. is the 


Lat. of the Place either North or South, according as the Star is cither to the 
Northward'or Southward. 
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The Deſcription and Uſe of the Sea-Quadrant. 


” F115 Inftrument confiſts of three Vanes and two Arches ; ri:ze Horizon 
| A Vane, which in obſerving, reſpeGts the Horizon, as at A. Ihe Sha-. 
n Jdow-Vane, fo called, becauſe of its giving the Shadow upon the Horizon- 


Vane in time of Obſervation, as at B, Laſtly, The Sight-Vane, which in: 
time of Obſervation is placed at the Eye, through which the Shadow and- 
Horizon are ſegn,. as at C, The lefler of the Arches, marked with d e, is 
alled the Sixty-Arch, becaule it contains ſixty Degrees. It time of Ob- 
frvation the Shadow-Vane is placed upon this Arch always to an even De-- 
pree 3 it is numbred from the upper end and downward with 5, 10, 153: 
20, &'c. The bigger Arch marked with g F, is called the: Thirty-Arch, . 
becauſe it contains 3o Degrees 3 It is divided into Degrees and Minutes. 

The Ute of this Inftrument, is to take the Sun's Meridian Alfitude, 4 
which is done in the manner following. " 
1 | Put the Horizon-Vane upon the end of the Quadrant at A, the Shadow-: A 

I Vane upon the 9ixty (or lefſer) Arch, to a namber of Degrees le than the - 4 

Complement of the Altitude by 15 or 20 Degrees, and the Sight-Vane up- 
on the 30 Arch. The Vanes being thus tixed upon the Quadrant, the back 
being turned cowards the Sun, and the Sight-Vane placed to the Eye, lopk . 
through the ſaid Sight-Vane, and cauſe the Shadow of the upper «dg of the- 
Shadow-Vane, to fall upon the-upper part of the ſlit in the Horizon- Vane; - 
$ where uſually (for perſpicuity fake) there is drawn a black Line ;.- and if at 
+ | the ſame time the Horizon appear through the ſaid flit in the Horizon-Vane;- 
| thatis the Sun's preſent Altitude z- but if the-Sea appear inſtead of the Hori-: 
1 2: | Zong 1 
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Vane. But to.obtain the Meridian 
| ge the Sun will have that day, an 
 thethifg uſed to"Fnd”” Obferving, and as the Supiiſ. 
riſes, the Sea will appear through zon-Vane'; then-mult the Sight.? {( 
Vane be reinoved *! I 25.continue obſerving as often ax}; 
®# may be convenient, ti mehigheſi, which is the Meridian. 
E Altitude. When the Sun begins to fall, the Sky will appear-infiead of the 
©  . Horizon, andihenits. 
thus done, ad@the- Degrees upon'th or | 
nutes upon the thirty-Arch, and the Sum is the Complement of the Meri. 
dian-Altitude.z the Uſe of which, for finding the Latitude, is ſufficiently I 
ſhewn in the preceding Rules. 
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The Deſcription and Vſe of the Croſs-ſtaff or Fore-Raf 


FPHIS Infirument contiſts of a Staff and four Croſſes, the firſt and ſhore. 
T eſt is called the Ten-Croſs, and it belongs to that {ide of the Staff which 
- pes 3 a worn 3 Gegrees to 10 degrees. Sometime the Thircy- 

rots and the relt of the Crofles are ſo made, and that th 0 
ſerves inſtead of this Ten- Croſs. Lan en OE EAU THAT 

The ſecond Crols is called the Thirty-Crofs, and belongs to that le ci 
the'Staft which is numbred from about 10 degrees tO 30, aide 


/ 


-—- 


VS "i 
Ed he Wi, £ 4 . 
54 4 pe 
Pack = þ + TP  $Y LY 
OSW,” M y Ys + 
$5” bt? » - 
OW oy YM 5 py 5, 
F w_S Te 34 
HOES: oY 4 
\ I 2 ws 4 <) 
T4,” : o 
$Id +. 
, LS * Fs —_— 8 
*; "4 rn 2X1 
g "o_ x Te p, 
_ LF 5 PRE 
We” 1% on. RI 30 3 
" is, 5 ah 
i Tg 30 
Fit Bo 3 [Or 
Op : ſ, FI LA 
5 6 3 Ie Y mr 
4 *t " by : L og” p 
'>, . . "Ca þ L 
1s NUnDYEd X wt 
: f =_ F « : LI CaO @SEHFARLIES . 
: "1 Pie ga f oo " ” *. _ F - 
0 g <a ; : þ OS 5 nts PO RIS ST LSE 25 bal ond” 1 b* * 125 4 
7 a8; , p Wo * & -. '"h Wo. Spock Re 3 ; RIS Nets g- Ls x a, Ne , 4 
: Ne 1 i . | > j ES Wet LAS. & het #7 p ERru _ _ gl m”m” __-/ YYY[KRu__KT]_AKUDUDUD UT ES. 
#2 wg. ® be Þ: Wt”. WES 1» "Wiſe . WY. 
4 + "# A — % y - .\ . ” — as g if « 3 7 ? A, 
<A : 6 n Z 7 = 
y £ a: Pl s 8 a A : -* > PM 
, »- p 4 AN __ S + a J Y ” 
_ . : * \ : , 
Mrs 7 % 
%S F : fe y \ "IÞ' 2" Sa. * _ \.. " 4 ay n ” \FPY : ww. n 
Oy A Ih >. EOSIN 8 , > EY 7 \ ders $246 7 ig +3 
DARASY % Sos. . ry N 22-03 d RS > ot by ; 
YR p A (0 A : », Fo nt 04 J he. bf ; 
L L MY 7, 4 6 %, BE ; + . lt 8. | 5 
"7 , \ ; Wo, by 
_ a ' / . « 
-_ vw o * ; PEE: Nees 


Y LESS = 0 
H, 7 Wh $$ KY; 3 Fu 
ſN > 4%; 4 as > - I,” 1 
2h , $4 , $2 © 
of 4 3 - 'y xi" 4 - F-4, =_— As £2 £ 
oy 3 —_— ® > 2 , EY 
4 $a G : ww IS. 4 | 
bo 4 Lo 4 4 q 
> Y 8 PT T3 9% F 
- s Ps. th. 8. 49 I IE . 
p 3 "Pa * (IE I Y 
. 4b ww 3 % hs 


neFfde of the Staff which ig-numbred from about - | 
This Scff i lice numbred with the Complement to 
She (viz) at 10 lands 0, at 20 Nands 70, 
SY reſt, - FTW " OE 4.5 
ey Thelle of this Inſtrument is to take the Meridian: Altitude .of the Sun or 
$0 Stars, which is done as followeth Y WS) 
Firſt; Conſider what the Sun's greateſt Alticude will be that Day, and 
Þ accordingly-uſe the Crofs moſi ſutable; (viz.) If the Meridiay- Altitude be 
J judged to be under under 10 degrees, uſe the Ten-Crols; if between 10 
and 3o, the Thirty-Crols; if between 3o and- 60, the Sixty-Crols ; if be- 
tween 60 and-90, the Ninety-Crofs. | 
Having put on the Croſs, place the flat end of the Staffat A, to the out- 
fide of the Eye, as near as may be, without hindring the fight: thus the 
- Face being toward the'Sun or Star, hold the Croſs upright ; then look at_ 
F che upper end of the Croſs at C for the Sun or Star, and at the lower end 
- at B for the Horizon, and if the Sca appear inſtead of the Horizon, re- 
- move the Croſs a little further from the Eye 3 but if the Sky appear inſtead 
' of the Horizon, remove the Crols a little nearer to the Eye, until the Sun - 
or Star appear at the upper end, and the Horizon at the lower end ; which A 
when they do, then upon the {ide of the Staff belonging to the Croſs uſed 1 
in Obſervation, will be: found the Degrees and Minutes of the Altitude 
of the Sun or Star. But the greateſt Altitude being that which is required, 
Obſervation mult be continued as frequently as Judgment ſhall dire&t, un- 
til the Sun or Star be at the higheſt , and as the San or Star riſes, the Sky 
will appear inſtead of the Horizon 3 but when the Sun or Star is paſt the 
Meridian, and begins to ff, the Sea will appear initead of the Horizon, 
and then is the Obſervation finiſhed : and upon the light of the Staff, pro- 
per to the Croſs uſed, are found the Degrees and Minutes of the Sun's. 
Meridian Altitude z which ſubtracted from go Degrees, gives the Comple- 
ment of the Altitude ; or it may be taken off the Staff at once, (the Staff 
being numbred with the Complement, as is ſhewed before) with which to 
| proceed in tinding the Latitude of the Place, obſerve the Rules and Di- 


reQions foregoing. . 
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FT che Handle, by which to hold it in time of O »feryation 3 upon thefo 
Wide of which, in the oatermolt Circle are the Diys of the Month, -: 
upon the innermoſt are et off the 24 Hours, and upon the back-lide are the © 
$32 Points of the Compaſls, | 
B There are two forts of NofFurnals, the one made for the Great Bear, 
Hother for the Little Bear. Thoſe that are made for the Great Bear; have F 
W/r4ary at the top z, but thoſe that are made for the little Bear, have Aprel, 
The ſecond, or middle part, contains two- Circles and a ſmall Yadex 
Wthe oucermoſt Circle is divided into 29 Days and -. of the Moon's Age..'thi 
Finnermoſt into 24 Hours : The Index is to be ſet to the Day of theMeiith 
at pleaſure. ; 
The third, and uppermoſt part, is a long Index ;, the edg of which 
(that reſpe&s the Center) mult be turned to the Gaards in the time of Ob». 


ſervation, 


To find the Hour of the Night, and upon what Point of the Compaſs 
the Guards are. ; 
To do this, Firlt fet the Index of the middle part to the. Day of the 
EMonth > then hold the Inſtrument upright, which may be diſcerned by the 
Tip on the top of the Nocturnal; then look through the Hole in the mid- 
de of the NoGturnal for the North-Star : which having found, turn the 
edg of the long Index to the Guards (for which the Nocturnal was made) 
either of the Little or Great Bear, then fhall the edg of the Index (uport 
the innermoſt Circle of the middle part) give the Hour of the Night; and 
at the ſame time on the back-ſide of the Nocturnal, is the Point of the 
Compaſs on which the Guards are. ; 
TS But if the Practitioner intends to be more exact and certain in the tinie 
of the Night, let him take the Altitude of ſome known Star, and proceed 
according to the DireQions given un the Tenth Aftronemical Proview fol 


lowing, 
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Todo this, it is but booking. upon themiddle piece of the NoCturny 


dig. the outermoſt Circle tigd the Moon's Age 3. and oppoſite to-1t, in th 


fnnymmalt Circle of the ſame piece, ſtands the Southing, — co 
_. Examp. Suppoſe the Moon 25 Days old, and the Time of her Southinglf 
* Look for 25, the Moon's Age, in the outermoſt Circle ;. oppoſite til 

which, in the innermoſt Circle, ttands 8, which is the Moon's Southing a 
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. Els having found the Moon's Southing; and thereto the Time of Flog, 
ang upon the Falland Change. Days at any Place, and that gives the Tin 
of Full-Sea when required. But this hath been ſufficiently ſhewed in ans 
ther place, therefore needs no Example. . «i 
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_ The Vſe of the following 'Table of the Declination 
: of the North-Star. 


”F HE Uſe of the Table is this ; Having taken the Altitude of the Pole 


4A Star, then obſerve with the Nocturnal upon what Point of the Com 
a(ls-the Guards arc ; oppoſite to which, in this Table, fands the Decl 
nation ({o called) ; which, if the Star be below the Pole, is to be added t 
the Altitude ; but if the Star be above the Pol 
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from to-find the Latitude of the Place. 7 "IE 
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FT confifts of three parts. The firſt and unmoveable part, on which 
Z the Handle, by which to hold it in time of O ſervation ; upon the fore... 


fide of which, in the oatermoſt Circle are the Diys of the M nth, and 
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There are two forts of NetFarnals, the one made for the Great Bear; the 
other for the Little Bear. Thoſe that are made for the Great Bear, have Fe: 
bruary at the top ; but thoſe that are made for the littte Bear, have #pril..' © 
The ſecond, or middle part, contains two Gircles and a ſimall Yadex 3 
the outermolt Circle is divided into 2g Days and © of the Moon's Age... 
innermoſt into 24 Hours : The Index is to be ſet to the Day of the Monet 
at pleaſure. | _ OUT” 
The third, and uppermoſt part, is a long Index ; the edg of 7 
_ relpe&s the Center) mult be turned to the Guards in the time of Ob> 
ervation, MY 
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To find the Hour of the Night, and upon what Point of the Compaſs 
the Guards are. ad 

Todo this, -Firlt ſet the Index of the middle part to the Day of the 
Month 3 then hold the Inſtrument upright, which may be diſcerned by the 
Tip on the top of the Nocturnal 3 then look through the Hole in the mid 
dle of the No&turnal for the North-Star : which having found, turn the 
edg of the long Index to the Guards (for which the Nocturnal was made) 
either of the Little or Great Bear, then ſhall the edg of the Index (upart 
the innermoſt Circle of the middle part) give the Hour of the Night and 


at the ſame time on the back-ſide of the Nocturnal, is the Point of the 


Compaſs on which the Guards are. | 

But. if the Practitioner intends to be more exact and certain in the tinie 8 
of the Night, let him take the Altitude of ſome known Star, and proceed 4 
according to the DireGions given wn the Tenth Aſtronomical Problem fols 4 
lowing, \ 


To 


To 2ot this, i t «ka Voice: upon.t emiddle pic 
nn 4g-the on rermolt Circle tigd the Moon” S y 3 and oppolite tit, In thy 
nEFMmaoli Circle of the ſame piece, ſtands the Southing. 
_G Fol Suppoſe the Moon 25 Days old, and the Time of her Sch 
Mk for 25, the Moon's Age, in the outermoſt Circle : 3 oppolite to 


| _whic py in the innermoſt Circle, ftands 8, which 1s the Moon's Ogg 4 at 
254 big ole required, 


.- Note; That always between the Change and Full, the Moon comes to 
$9 uth Lin the Evening, but after the Full in the Morcing, 

"Y he 'n ſobering found the Moon's Southing; and thereto the Time: of Flow. | 
p. 1 the Fall and Change. Days at any Place, and that gives the Time: 


Er Fall 'Sea when required, But this hath been ſufficiently ſhewed | in ano. 
" ther Er Place, therefore needs no Example. * 
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The Vſe & vY following 'T able of the Declination 
of the North-Star. 


Ks "ME Uſe of the Table is this ; Having taken the Altitude of the Pole-\ 
2 Star, then obſerve with the NoGurnal upon what Point of the Com-' 
1 aſs the Guards are ; oppoſite to which, in this Table, ftands the Decli- 
nation. (6 &alled); which, if the Star be below the Pole, is to be added to. 
the Altitude 3 but if the Star be above the Pole, to be ſubtradted there- 
" from. tofind the Latitude of the Place. 
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Vſe of the following Table of the Declination 
of the North-Star. 
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'L thei | at the leſſer Lon- 
gitude out of Ny Rorwtes 7 che mind be 180®, that is 


the Difference' of Longitade'; 'buc if:idbs more, cfabira t ftgm 360, and 
then the Remainder i is the Differenceof: Longicade, | \, 


| Examp. 1. What is the Difference of nds between Berrudu and 


c -Ceg.in, Ne nos 
_ Em. Site o Bern al 1: | 
"00 Lovgitade TopeCid's — — 


Examp. 2. What is the Difference of Longitde between n CeeCut in in 

New-England, and the. Lizard ? 
| The Longitude of Cape-Cod - mm — 316- 4o 
| The Longitade of the Lizard ——— — WE, i5 00 


Greater thi HO dium —n— 40 
Ss Therefgxe. ſabtra@ it from. CO CO - 360 00 


z\ Tis; 


i. ME. 


The Ditlrence of Longitude required — — 5 20 


os Ee Re Ng + a Je” > a 
Fo tow if the Differencruf L ongieude-betwetn two Places be” 
= — Eafteriy or Witty. 

TY When the firſfRemaindet is lef$ than 180, then being bound to 
| the Place that hath the leaſt Loizgitade;- the Difference of Longitude is We- 
fterly 5 bac if” bound-ro oy” vue har tath thre”? —_ LOIOSs it is 
Lhtely. Co 

Seconaly.; Whey "a <ais firſt a i rr than 180®, then if 


| hound to the Place having the- greater;Longitude, the: Difference of Lon- 
Pa tude 4s Welerly , if to that which hath the lefler, it is Eafterly. 
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= &f. ace. ! h : 
| BC the-Departure, '' iN [ 
| BAC (or the int at A) the Angle of te : 
Courſe, das | Kh ; 
L188 Complentit =. 
* - * Charatters uſed; in -N ring Aſtronomy. | 
- © Hard —_ EF nn RL 

q or * 21 gent. + HP md AE ad} | wn : ; i £ | _ N | > © wi 3 

ET: Complement £ as 2 po | ge SR INTO E021 63 
ent Com —Y i962 10 »buTien 1 20] | 

given Sides _ 18es of a Tviinb1e MPATTE) with a Daſh thus(') 

Tres requized, Sides yd ; a with Pricks thus CT 


The Opertie by the Logarithms, for the Difference of Latitude, 


a; -v TH $is 6 
mou 9; ep, Cr — $983 3 i "13354" i. 7 773 ye 6 {479 / Ss #, 


= - As Radius ns ns nn nn mmm mens ——— 00000 


T6 thg mer ——_— — 6 58206 | 
So is Sc. of the Courſe 56*.15/ I —m——— . 9.91984 


To th the Diffexence of Latitude 317 requi ror jg 


© ING-13;: 3:.»tii5 9 
F Fi -1 . *f py 23344, ; y 5; ''s OY For the Departurs. Y A 4 , # 


TY 
# & Sb ' * 


FRI In mignon —— -19.60006 
To the Diſtance failed 3802 - 


90 15 5, of the Courle 33" 45/ ——— — OA = - 5749 


To the. Departure, which 1 IS 212 —— 
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"Die foo of the Corner berg in the ie or — of 50 my £20 


il þ gthe fer to the Singof56® 15! the Complement of the Couple 2 and 

"che Ge, extent hall x A the SNEMBE 82 gecrealmp)” from the Di- 

vi. ance. 381 : of L ab d.4 de 3479 which ws required. 2 

Wl | epartuge, - - ..* 

. f The extent of the Com paſſeafrom.the Radius (or Sine of 90 3 to the , 
- Sine of the Courle 33* 45', the, ſans extent, ſhall reach (the ſame "ay') <i 


{> ngmrg {0 the Depatture, which 4 WISH. 52 io 27k, 
>, P'R OBI 


»ierodwans Wn Wn wen ac s 


* The Courle and Difference of | Latitade given, to find the Diflanc hi: 


it © 25x8 \ 
L Dee oe 1-5 | A. 
a toe I 0 of Latitude Y = ng R ; 


KD "Hi 1d the Diſtance and Depat-..ge.. _ Pye | has _s 


Teuired, th + En | 
| —_ The Operation by the Ligatithms. es 1 
1 Fer the Diftatice. 4 
, As Sc. of the Courſe 22” 30!: Cn I - 9. 59283 bs 


-:T6 the-Differcnce of Latitude 27 9 EO CENSUS] *2. 34044 
1 Ss Radhif <A — — 


To the "_ Which 15 572 ———— —— 275760 | 
\For the: Departure, —_- 


T0 a AWD. I * Zi; W's 

ty As Bad +I 
To the Diſtance 572 ———=——————— -—— 2 F359 
So is $. of the Courſe 67? 30” = Pn ———— com oo 96561 


"To the Pepirtire, Wwhith'is $28 ———————— —— 2 72300 


\.1. By the Gunter. 

: For the Diſtance. The Compaſſes being extended fromthe Sc. of the 
a | Come 22 22 138 to the Radius, , the ſame extent ſhall reach the ſame way, "0 
= Taiz... increa ing) from the Difference of Latitude 219, to the Diſtance, -2 
6] whichis $72. 

; For the Departure, The extent of the Compaſſes from Radi tus, to the S, 
g | ofthe Courſe 679 30', ſhall reach (the ſame way) from the Djttance 572 10 
3] the Departure, which is 528, 


_ — PROB. 


f 


> 5Vdip 


S 
ET 


| Latitude required TD re | 
* By 'the L RG pa er eg 
" | o_ the a HHS Lords 20 
AsS. of the Courſe 56® r5' n— — fo Live hogaartl EZAEL 
To the Departure 220 — ———L nm 2.34242 
So is Radius CE TI —— 
To the Diſiance, which is 264 ne" 2.42258 
For the Difference of Latitude. __ 1 
” AsRadius —— ——— —=—=—19.00600 - 
To the Diſtance 264——— — 2 .42160 | 
$0 is Sc. of the Courſe 33? 45! —— ————_—_—— - 9. 743 
To the Difference of Latitude, which is 46 ———— x2, 16633 | 
By.the Gunter, _l 
- For- the Diſt ance 


"The extent of the Compaſſes from the S. of the Com $6: is ; al " 
Radius, ſhall reach ( the ſame way) from the Departure 220, - tp: <heD | 
Nance, which 15 264. 


For the Difference of Latitude. 

The extent of the Compaſſes from Radius to the Sc. of the Courſe 33 33® 
45', ſhall reach from the Diſtance 264 to the Differenceof Latitude, ,M 
required. | 6 


PRO Is 4 
The Diſtance and Difference .of Latitude given, to find. the Courſe p” 
Departure. 
Examp le. 4 FE, | . 
- : R | 4 Sb A. | 


Suppoſe a Ship fail between the North and the Well, 
- 206 min. until the Difference of Latitude be' 197; the 
| -Courſc and Departure required, TT 


* Kithe Diane 296: + — = 2131386 


| q i560 igthe 1 I F ve ce "of Laticide 4, — EO WERE Zh = "2:29445 


oh 


"To the Sc. of the Courſe; Sr 17 N. W. ———— 9. 9:98060- 
For the Departure. | 


} | As Radius ———— Op — —— 1.00000 
= | .Totthe Diſtance 206mm r—n———— 
"FF SoisS.of the Coutle 17 OO! nn ——_— —— —— 593 
w To he Departure © — ____ —_ R— ———__ 7 LL L W9- 
= the. Gunter. 


For the Cowrſe. The _—_— the Diftance 206, to the Differ. of Lati 
ml tude 197, ſhall reach from Radius.to the S. of 73* ® Go/ » the Complement of 
50 i the Courle, . which ſubira&ed from go, is the-Counſe required. | 


3H For th Departnre. The extent from-;Radius S, oo. - tortheiS;-of the 
2 Courſe 17? 00', ſhall reach from the Diſtance 206, to the Departure 60 
— i required. 

PR O "4 
id tO fanco x and Departure given, to find the Cole a and Ditterence of: 
. WF Latitude. 


 $ uppole a Ship {ail between the South and-the Weſt 
o © 247 minutes, until her Departure be .197, and it be 
\ required to tind her Courſe and Difference and La- 


6 fitude, 


| The Of ds by the Logarithme. 
For the Courſe. 


d As the Diſtance Yr —— -——— ——— —_— 
To Radius —— — — 0,00 
| ——_— — 3, 29445 
vl To theS.of he Courſe which is 52” " ms -" 90177 
7 For the Difference of Latitude. nn Ki 
| Ac Radius Inn Wn nn NIRc SI Wnng Wh III lD tens nn rem Cn—_—, | * FO,IDOOOO - 
» | Tothe Diſtance 247 -— ———————— ----— 2.39269. 
| BW 155c. of the Courſe 37* 6! - —— ———— 9, 78046 


Fo the Difference of Latitude, which i 15.14 bene yam mn 2.17315 15 


Ty: 


For the CUE The extent.of Tree CotmpMts from the Diſtance 247, to; 
the Departure 197, ſhall reach Rule my Roth Radias S.. g0?, to he 

 S: of the Courſe, which is 522 54/.. 

| be. For the Difference of - Latitude. The extent of the Compalies "Mt Radi. 

us S. 90?, to the Sc. of the Courſe £0 6 , will reach from the Ditabe Þ 

; 247 to ———— of * Loogirude, hich' is 149. END 


_- 


nd ns P R-O- B:- Vi i | 
"The Difference of Laticude-and Departure rung: bo. _ ne Oy and 


| Exanple.. 4 
_ Suppoſe a Ship fail between the South and the : 
- *Eaſt, until her D ference of- Latitude'be 210', her ; 


\ {x - Departure 200, and the required to! my the Coutl 
"DS and Diſtance. k 


The Operation by the tab, 
For the Courſe, | 
As the Dilfereace of Tackeade 210! ooo pmol conn rn 'Þ 322.21 21 
To Radius 


mgm hn w———— _ 9,000 

So is the Departure 200). rem— 
To the T. of the Courſe 4.3 - 36 required Sohn ic res 97882 
For rh aauaeh "TY 


As the Sc. of the Conrle 46* 24/ Ton —— 


To the Difference of Latitude. 210 ———————— 2,22221 
- So 15 Radius — —_ ——  ___  _-0,00000 


To the Diſtance, which is 290 


head eee. AE ems. amd 


Wane: Conctmomn—_ tworow—n—_—__ won 462 Z7 


By the Gunter. 

For the Courſe, The extent of the Compaſſes from the Difference of Lx- 
ritude 210, to the Depaxturc 2.00, {hall reach from Radius in the Tan- 
gents, which i is the Tangent of 452, to the Tangent of the Courſe, which 
15 43” 36", 

For the Diſtance. The extent from the Sc, of the Courſe 46* 24', to 
the Radius or the Sine of 99%, will reach trom the Difterence of Latitude 
219, 10 the Diſtance, which is 290,” 


PROP. 


14,01 


Enimple, 


yoncials a Ship bound to a certain Port, 
and ſhe fails thither $.S. W, 40 minutes, 
then S. W..60 min. then South by Eaſt 
63 min. W.S. W. 49 min. then S. E. 
by South. 56 min. and the Difference of - 
Latitude and . Departure the Ship hath 
made, with the dire& Courſe and Diſtance 
is required. 


B 
MN T he Operation by the Logarithms, 
| For the Difference of Latitude for the firſt Conr[e. 
ni . As Radius 


TI ———_w—______ Cee ee—_—_—_L—_—_ wm I 0.00000 


of| Tothe DiGance 40 * a oe AS OR. 
| So is Sc. of the Courſe's7” 30/ ——— 
7 To the Difference of Latitude, 36 ——— no =z1.56767 


For the Departure for the firſt Courſe. 


4 by 

'T | As Radius cw + 0: xs a 6a _—  c___ wr QQ0Q 
, | To the Diſlance, 40 ———————— 1.60206 
: So is $. of 'the Courſe 22? Jo) ———— — 9.58283 
- To the Departure 15 required erm mmmmmmmm— 
7 By the Gunter. 

- | ” a as EY 

Me crrmoomemmmmuna Za Difference of Lwtitude. 


Extent of the Compaſſes from Radius S. 90", to the'Sc, of "i 
Coule 67® 30/, will reach ow the ee 42 to the Difference of 
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parti A Con ” which being ak | 
'T ", © The Traverſe Table. 
"I | North, | South. 


FE 9s Xs » 
4 
—— — L Rommmaaman—as 


. c * f 
| | . — 8 
nt from Radius S..c 
4 | : dy | Tate ] a «5 ” * my Gs * Y 
re 15 
3 hs T2 , 7 - Oy , #4 5 4b 
- fartie marnmer proceed to' find 
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' The Explanation of the Table. 
For the placing the Difference of Latitude and Departure in their proper 
Golanms, obſerve, That if the Courle be North, the Difference oi Lat WW 
tude is;put in the North Column ; if it be South, in the South Column; I , 


7 


— 


ad if the Courſe be Eaſterly, the Departure is put in the Eaſt Column if: 
ae Create, equa 
Thus having framed the Table, add up the North, South, Eaſt and Welt 
Columns, whereby the Diffetence of Latitude appears to be 203 minutes 
diith, becauſe-there?s nothing in the North Column ; the Departure 59 
minutes Weſt, becauſe ſo much the Weſt Column exceeds the Eaſt : By 
which Difference of Latitude and Departure, find the dire& Courſe and 
Diftance as follows. 


The Operation by the Logarithms. 
For the dire Conrſe. 


ns —_s Rn ew bb - a ro os 10,000009 
$1: the Departure » = —————_—_—_—— — ik 0s 4 
Sos the Departare 59 my 


To the KA al Goon ji ie == CO. = 4 
becauſe t uth and Weſt Columns ex- pe — — 4 
_., cred the North andEafim—ne——) 7 


—————_—_——— 


['/ 


To wh Diſtance required, whichis 27 r SY 


By hs Gunter. OR =_ 
I For the diret# Courſe. Eh I 
| The extent of the Compaſſes from the Difference of Latitude 2d3, to "2 
the Departure 59, ſhall reach from Tang; 459 (or Radius) to the ang. 1 
of 16* 12/, the Courſe required, 


For the dire} Diſtance. 


| The extent Gm the Sc. of the Courſe 73* 48/, toS. of. go?, (nic, Ra 
dius) ſhall reach from the Difference of Latitude 203, to theD Diſtance 211 
required. 
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Olique-angled Plain Triangles, applied in Pa OBLEMS of Plain 
| Seiling, and wrought both by the Logarithms and Gunter s Scale. 


PROBLEM I. 


HE Angles and one of the Sides given, to find either of the one 
Sides. 


Example, 


poſe there are two Ports both under one Meridian: A Ship fails from 
\, 6 South-eaſt 206 min. another Ship.ſails from the Souther- 
' moſt North-eaſt by North, a certain number of Minutes, and meets with 
the firſt Ship : The Diſtance between theſe two 0 Ports, and the Diſtance ſailed 
by the ſecond Ship, 'are required. 


In the Triangle AD E. 


| Aand E repreſents the two Poxts. 

. AD the Fn Ship's Diſtance... 

= ED the ſecond Ship's Diſtance. 

AE the Diſtance between the yo Poxts. 
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FI... WW" o 2:9 Of 
WISH Lay , 0 
4 LAGS - 

- "Hg # 
RJ 


py 
6 S A, " 4 "IM 0 . Ys 75 
# 3 | & I % FF FFF 
5 0 l ” I t&: — $ h WE Bas ef TS. Rr 
TY an 1,» */ l . #Y #8 Sv, Ny Mi: TX; , 3 RY " © NF; TY 0 4 - 
Wh & OL ” I RIS 4 "ads he 4 Ao Ri C fv 1 
od >, 44 A b; LENSY UTI INS: TY. Re ? 7 Lov : "TEA . 
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Je LES X | Fa - 
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F 4 P p \ ' 0: Kg *. Fs gn —_ + < - G * *« os 
FRY | ” a us # R 2 E $ , oy 8 Y : z - . "Y P | v ( } x ty 
% of = 4; BY” RE, ht ; HY ,] ad Po A RI T Q , 
j ©) 4 thance 206 o——c—————m—— — _— -2.313 A 
, «xs : » , —— 3% 


Logarithm, is 0.25527, as it ſtands in the Operation. 


For the Second Ship's Diſtance. CocAr: 


_ As S. AED the ſecond Ship's Courſe 33? 45! ———0.2552) 
- Fo AD the firſt Ship's Diſtance 206' =— ————-—2,31336 


So is S. DAE the firſt Ship*s Courſe 45% 00' — —————9.849488.. 
To DE the ſecond Ship's Diſt. 262 required ———— —: 2.41861 | 
By the Gunter. = 


For the Diſtance between the two Ports, 

The extent of the Compaſſes from the S. of 33* 45', the firſt Ship's 
Courſe, to S. ADE 78* 45', (viz. the Complement of 101* 15! to 180*) 
fhall reach from 206 the firſt Ship's diſtance, to 363 the diſtance between 
the two Ports required. 


For the ſecond Ship's Diſtance; 
The extent of the Compaſſes from the S. of 33® 45', the firſt Ship's 


Courſe, to the S. of 45" c0', the ſecond Ship's Courſe, ſhall reach from 
206, the firſt Ship's difiance, to 262 the ſecond Ship's diltance required, 


| P-R--O-B.-AL.- - 
.; T'wo Sides and an Angle oppoſite to one of them being given, to find 
the ther oppoſite Angle, and the third Side. 

Example. Suppoſe two Ports, whoſe bearing is North-eaft and South-weſt, 
diſtant 396 min. a Ship at the Northermoſt fails $ S. EF. and another Ship at 
the Southermolt fails thence 518 min. and meets with the firſt Ship : The 
Coule failed by the ſecond Ship,and the firſt Ship's diſtance are required. 


4 4. 


bd < 2s Pp 744 rt pa 


Mr 254" & We 


| A D the diſtance between them. 


AE the diſtance failed by the ſecond Ship. W 


i-”,i10S Gy > 


gives E.S.E. the ſecond Ship's Courſe required. 


DE the diſtance ſailed by the firk Ship. 


The Operation by the Logarithms. 


For the ſecond Ship's Courſe, FIFTY 
As AE the ſecond Ship's CICE £18 nn eta nee - 7.28568 
ToS. ADE the firſt Ship? s$ Courſe 67" 307 ——— —— ——9.9656I 


So 15 AD the Diſtance Solvent the two Ports vs” —— 2.59769 
To S. AED 44* 56! ———— moon nm — x9.84898 


| Now the Angle at D 67? 30', andthe Angle at'E Le 56', being added 
together, and.ſubtrated from 1809, gives 67*-34', 


6 Points : and 6 Points reckoned fram the North-eaſt to the Southard, 


For the fir(# Ship's Diftance. CoAr. 
As'S. ADE the firſt Ship s Courſe 67* 30' wm—_—_—_—__—0,03439 
To AE the ſecond Ship's Diſtance 518- -2.7 1432 
So is S. DAE the Gromld Ship's Courſe 67* 34/ —— —— —g.96 582 


To DE the firſt Ship's Diſtance 518 required ————= x45: 53 


By the. Gunter, 

Por the p cond Ship? 5 Courſe. Theextent of the Compaſſes from the di- 

ſtance 518, to the diftance between the two Ports 396,ſhall reach from S. of 
67* 3o!, the firfi Ship's Courſe,to S. 44 56 which: added to the Angle 5 at D, 
and the Sum ſubtracted from 180, gives 67? 34 the ſecond Ship's Courſe. 

For the firf Ship's Diſtance. The extent from $. 67 30, he firſt Ship's 

Courſe, to 67? 34/, fhall reach from the nnd Ship's Diſtance 51 8, to the 


firſt Ship's Diſtance 518 required. 
PROB, II. 


Two Sides and the contained Angle giyen, to find the other Angles. 
Zvangh. 


CD ae ee ES 


which: makes neareſt 


the - Boing and Dikance of eſe eros Stipe 7466 " 


er peer, DA ions Dia, 


.and D E the ſecond. 


The Operation by the Logarithms, 


For the Bearing of the two Ships. Co.Ar, 
WT the Sum of the Sides AD and DE 255 ———— — 7.59346 
To the Difference of the ſaid Sides 25 — —— 1.39794 


So.is the T, of - the Sum of their oppoſite Angles 509 37! —10, 08569 
To the T. of + their Difference, which is 6 48! ———9 


The * Difference added to the + > Su, gives 57 "25> the greater Angle 
The 2. Difference {ubtraQted from it, gives 43* 49', the leſſer Angle; 


Wherefore the Bearing of the two Ships is North-ealterly, or South - -welterly 


For the: Diſtance of the Ships, Co.Ar, 


As. AED g7® 28! —— 
To ty firſt Ship*s Diſtance 140 q——_—_ 46 


Oe On nom 


9.99157 


To Abs the Diſtance of the Ships 163 fers — 


a=, R_—_ ] 


By the Gunter, £ TE OP OR 


For the Bearing of the Ships p 

The EXtefit-of the Compaſſes from the Sum -ot the Sides 255,-'to their 
-Diflerence 25» ſhall reach from: the-T. of the half-ſum of the required 
_— 50? 37, to the'T, of half the: Difference of the laid Angles 6* 48/. 
\ In the foregoing Operation by the Gunter, the Practitioner may be at a 
loſs, becauſe in extending the Compaſſes from the T. of 509 37! decrea- 
ing, they will fall beyor nIche T. of 45? at the end of the Line, To reme- 
dy this, place the extent (from 255 to 25)-:from the T..45*, and-it will 
each to the T. of 15.37 ; then letting one Point ſtand at. 5. 37, extend the 


other to the T, 50. 37. This extent placed from the T. 4.5.5 ſhall fall on 
the T.6, 48, required, 


_ ECDSt-2, & 


Far 
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PROD Vl 


Three Sides being given, to find —_— 


Example. Suppole there are two Ports both in one Latitude, diſtant 536 - 
min. a Ship fails from the Eaſtermoſt 30s rin. between the South” and 3 
the Weſt : Another Ship fails from the Weſtermoſi 290 min. and meets 
'with the firſt Ship : The Courſe that each Ship ſteered is required. 

Let Aand E repreſent the two Ports, D the place where the Ore. 
- This Queſtion is eaſieſt re- 
bived, by letting fall the Per- 
'pendicular DB ; ſo reducing the 
Obllguc : Triangle ADE, into the 
two.right-angled Triandtes ABD 
md BDE, then the Operation 
5 as follows. 


we. oe i o ht I Oo 2. 


The Operation by the Logarithms. 
- Firſt, Find the Segment of the Baſc BE, thus $ : 


Co.Ar. 
As the Baſe AE 53 Gommnmnmn ns mn t—_—_—_ 7 4 
To the Sum of the Sides AD and ED. 5 Y ane 2,77 52.4 
So is the Difference of the faid Sides 1.6 ——— 1.20412 
To a Segment of the Bafe, which is 17 mmm FX1-25020 


F 4 - o WP - 


The whole Baſe is 
The Segment iS w——_—— © 8 


Sum —mnommten Bf 
"x. a 


Half Sum moron e— 276) .is 5 the oreater Segment BE: 


\, 1 
5 


reach from Radius S, go" to, 639 42/3-the Courſe xequited. 


To Radius og 
$0 is the greater Segment BE 276 —=—— ——— ———— 2,440 


o X 8; 
; x. <a . Th 
+ WW bl x 4Y 
s . Z 
k 4 : EC oo 


| CCCIELY 


ToS. 54* 25! the Courſe required ——— mmm ronmgm4amaret mm 9.95518 
— 


Th# firſt Ship ſteers South 64* 25” Welt, or SW, by W, 4. W. fert. © 
NO 2 For the ſecond Ship's Courſe. þ 


} 6 


As AD the ſecond Ship's Diſtance 290 — — 46 


Ss 


th. 


= 


KY» Is the. leſſer Segment AB 200 mommy non—n—e—m——s noms ocnnng = — 2 41 497 


>< 3: K | J 
> *S F + 
To S. 63" 42 the Courſe FEQUITEd —rernrng mnm_— 9.952 58 


The ſecond Ship ſteers South 63® 42/ Eaſt, or S.E. by E, + Eaſt fere, q 
By the Gonter, 


115.53 For the Segment of the Baſe. 

"The exterit of the Compaſſes from the Baſe AE 536, to the Sum of the 
Srdes 596, ſhall reach from the Difference of the Sides 16, to the Segment 
of the Baſe 17-*-, with-which proceed as before. 


. -For-the firf Ship's Courſe, _. | | 


_ Thie'eXtent from the Diſtance 306, to the greater Segment 276, (hall 


reach from Radius'S. 90" to 5. 64* 25', the Courſe required. 


For the ſecond Ship”s-C ont ſe. 
The extent from the Diſtance 290 to the' leſſer Segment 260, {hall 
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Als i is. Table age and pit ; confeſ'd Jet 
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yet” extant, | givi g the Difference of 'Laciqud a Matnlce ws | 
"Dy diſtance;nat .excceding ;:100,; in Minutes. AN :Lentheparts, ito every. 1 
rand Qjiarter-pojnt of the. Compals5 and tnay-be-uled to a-greater 
be in aken'out at twice or thrice Kon 16; the ih of 
_—_ all beſhown in the'Ule . 7 
( 
eo ? | 
.giris It 45 xr oge ako ini OE Date, og Lact. 
Aingbaekwards to 90 deg. « * The DiRance-flands in the two | 


| .outmoſk Columns, under the Title Dift. which on the left-hand Page 
| 'begins at 15 ad ve fa 50.3 on:the righ "ary; Fg re vr $2, fo | 
: -runs ol 100./ "Fhe Dilference of Latithde and Departyte' iands AY he ; 


Counſe; Ry; head, adoveriit at. theifoot of the Ti. Ce +0 ; 
len 'c. |: To Ob Ta. ' - 68 
This Table 5 very albky in Navigation, eſpecially in act : 

T Mauerſe. | Ti et; | 

- Exqmple bot 5.5; 


— Th Gas d Dine ers tins Dice of Lande and 
De? UN 5 | 


pe Reed ; 
Depaſa > { 0 the Diſtace is I 50) and at the 


FT is pager 4 /Rolmts) 1 5 for 2|4. s which is the 

ry gahi ſtg5, -Difiance, | the Title Ls. 
ies. >. ne (8 Rs ind | un 
n _ 7 piled | is the : Depar: 


Þ that is 26 min. -*; the Diffetence of Las 
ſtands 39.8, that is, 39 min. &; 


of Latirude and 


2; the Difference of Latitude;z and png 


[7 Sailing, which tor brevity ſake are omitted; (but. the I gener Uee of : 
Lak the exact: working of a Trayerſe. _.-- | 


| the Courſe 3. 
at Nands 2 26,8, 
2 \ ps 1% Title 1 Deps 
the ped 
| X4mpie Fon Ok Wt 
,Supipote a'Ship fil {NoniLwet jw ;Narth: 260 jmin. pode ts Difference 
Departure required Sardis = 
. Onthe right-hand Page at the wages an 3 Points; the Courſe. Now 
becauſe the Table goes but to 100, take for 480 firſt ; ' therefore under 3 
Points, and againft'ro0, under the Title Lat: ands 8: 3i8 ;that 45 '$3-min> 
. ftands 55:36, that 
ints, and againſt 
rf the Difference of 
O 


the Mhag..: 
is 55 min, £- the Departure ;, then;for. 

605 under the Title Lat. ſtands {ties 4 49 min, - AE. 
Latitude ; and under the Title ZE IRL S 33-3» thatlis 33 min. *- the. 
Departure ;. then add the Difference of Latitude and Departure for 60, to - 
the Difference of Latitude and:Departurt for 100, - = the Sum is 133 - 
the Difference of Latitude, and $8.,.2-the Departure, equired. .. 
Phis Table is alſo uſeful in the Reſolation of ther of the Proble ms.of 


Example 
Suppoſe aJhip bound to a certain Port, ſails $: E. by South, -49 min. - 


then E.S.E. + Eaſt, 52 min. then Eaſt by North Z Eaſt, 62 min. then S. S... 


W. 7 Welt, 57 min. then South 7 z Faſt. 39 ryin-0 find the Difference of : 
Latitude and Departure the h-made.. 


Set down the ſeveral Courſes antDiftances, . firſt allowing for Leeway)- 
if any 3 then proceed to look oyt the Difference of Latitude and Departnue- 
from each Courſe and Diſtance *(by-the-DireQions' before. ola. tn the- 


Table, placing, them in thfir proper Columns, - (i) If the Courſe he- 
Noxtherly, the: ie oat O ER le om be put in'the North Colunin'; ; 
if Southerly,1 h Golanin;, if it be Eaſterly; the Departdve aduki - 
be-put in the Na " 1k if Weſterly, inthe: Weſt Columns, as wasbe= 


61 directed : Then having framed the Table, add up theColumis of : 
Difference of Latitude and xe, and ſubtra®t- the leſſer Diffexence - 
of Latitude and Departure from the greater, .and the Remainder is _— 


Difference of Latitude and Departure the-Ship __ _ 


7 3p 69" Fe Mt ods 
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Sis » The whole Differ rence 
"pl & of Littude- is - V3, 358 
*- + | *Sonth'; | the'- ' Depathup 
| f15o% Eaſt) FRE 
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Example 2. 


The quiſes bein piven in Degrees, which often bans, by realy 
of. $2 Wance for the Varjation of the Compaſs, and in the like Cales, | 
poſe « Ship bound: to a 'certain Port, fails North Weſterly 34, 

Ma Gor Miles) 65. Then Northweſt 67", Min. 56. . Then Soutls 
weſt 78", Min, 48. Then North-eaſt 237, Min 5 4 Then North-aft 
&, Min. Pf and the je Renee of Latitude _ ons required, I 
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Pole, marked with S. 


Courſes. 


| '] - - The whole Differenc 
7 i} of latitude is -238.þ 
South', the | Depaitur 
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Example 2. _ 
The Cqurſes being-given in Degrees, which often happens. by reala 
of allowance for the Variation of the Compaſs, and in the like Cales, 
Suppoſe a Ship bound: to-a certain Port, fails North Weſterly 34, 
Min. (or Miles) 65. Then North-weſt 67*, Min. 56, Then Souti- 
welt 78®, Min. 48. Then North-eafi 23*, Min 54. Then North-al 
6*, Min. 36. and the Difference of Latitude and Departure required, , 
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|, Comes, North South. Egfe. Web. i 3 

Dot Cn. dens —_ S | $4 Prog _ —_—y ” 7 | 7 Ws Y Os = f b 
+ MN. WW. 42.1 | :53+9;. ET 5 ris, ry F- | = 1 > - The frole Difference 
+1:N. W. 675: [9|219} | 1 * 1,88 bo 'of "Lat ude' is 151 57 
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Notth;” 'the Departure 
109 {+ Welt. 
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Fte one-to the other: the ohe. vile to as, clear te ' 
marked with the Letter N; - the other not viſible to us, called the $1 j 
Fole, marked with $. 


J Th | - PÞ chotiz , 3 a IF: eat Cc ide -ncrSin the Eq ninoGia in two op- 
ith of 234 . "30 min. K is divided into ou 


fo 
m 
> 


\ are Northern \ are Southern | 


'\ Signs, Signs. | 
f 


E: he EclipticR is noted by the CharaQters of; the twelve Signs. 
by » The Poles oFih 


the'Ecliptick are two Poines, 237 30! from the Poles v i 
orld, repreſented by G and D,. 3 
Beducch i is a Zone, having betweeu cight Degreeo-of Latitude n 5 
Yaither ſide of the Ecttprel and. limics the Larttade of the Planets in ther” 
! Revolution. | 
—PhcAferiaranrare- great Circles h each-otherin-che Dolesfi 
| | | the World, and cutting the inofial,; at Right-Angles, as N.M.S.. 
3 {\ The Fropicks are two {mall ireles, 23deg. zo min, diſtant frony the. 
'EquinoRial, being paralle] thereto, and are the--Limits of--the. Sun's 
greatelt Declination; the North Tropick being marked with S C, the: 
auth with BB. | 
Yhe Polar C jrclerart two ſmall Circles 23 deg 30 ks difigat Ron 
les of the World, 'being parallel to the EquineQial;. as F-G, and; 


e 
'® 


b-. D'Y.. 

I; | The Sevich-i is a Point imagined in the Heavens, diredly over 0ut- 

| | Heads, ( uit, 90deg. diſtant fram the” Horizon,» as Z; 

j The Nadir hy van diametrically oppoſit teito the Zenith, as R. 

[ The Azimnths aregreat Circles inter{ zeach other in the Zenith 

and Nadir, and cutting, the Horizon at Right-Angles, Z. A. B. I 
— The Horizon is a great Circle go deg.” diſtant from the Zenith and 


| n= 0 and-diyides the World inta the Viſible and Inviſible Hemifpheres, | 
as 


Ty WIS 


Equinodil, and te called Pardlt of 
San or Stars, and Parallds = "ft 
Cres of Longit tude p 
each other in the on of n te 
t-Angles. 
The Letitnde of a Star, is-an Archof a Circle of Longitude, contained = 
1. |] between the Center of the Starand the Ediptick, and is accounte&cither 
northerly c or ſouther! v 
The Longitude of a Star is an Arch of the Fdiptick, cotitaiidd be- 
tween the Circle of the Longitude of the Star, and te beginning of Aries, 
and is accounted according to the ſucceſſion of the Signs. 
The Declinution of the Sun ar Star, is an Arch the Mexidi 
; of | tained between the Ceniter of the Hp: or Star, andthe Eawmn 
| þ accounted eſther northerly or ſontherly. - | 
The Right Aſcenſion, is the De zee and Minute of the Fquinogtid thit 
af] comes tothe Meridian with ws my Nr Star. 
Oblique Aſeexſion, is an Archof the EquinoQtial containgdhetyyeen t he 
ES of ph and the Degree and Minute of the Equino@tal, 7 
riſeth with the Center of the Su» or Star. 
Oblique Deſcenſion, is the Degree and Minute of the EquinoRiiai, that  - i 
ſets with the Sur: or Star. f 
 Aﬀeenſional Difference, is an Arch of the EquineGial contained be- 4 
tween the Right and Oblique Aſcenſion. 
The Amplitude, is an Arch of the. Horizon, being the Diſtance of the 
* riſing or ſerringof the Sw or Star from the Eaſt and Weſt, and is ac- 
counted either northerly or ſoutherly. 
The Zatitude.of a Place, is the hei gn of the Pole above the Horizon, 
- or the diſtance between the. Zenith and the Equinottial. © 
' Longitude onthe Earth, 48:4 Arch of. the EquinoRtia), contained be- 


"ah intereing the Ecliptick at 


on 


, con- 


ll | 


10 tween the Meridian of the Place where the Longitude! is aſſigned to Sk "4 
: : and I the Meridien 4 any other ies and is Wn TT A 


R 2 es $0 


Suppoſe the © Ss Plate to. he 20? 130” Y of Comin, *s greateſt Declinaion I @ n 
3 WD) 23” z0- 3, ir's required.ro find the preſent, Declinarion. 
** +": TO8; Operation by the Logaithys WE | 
L As Radius ——— -———————10.000 
= Rs - 0'S. Sun's grear Declination : 230 ————————— — 9.600! | 

48'S. Sun's Longitude 802 3o' from as — mITIIt7 _ $-99400 il 


% 


——— 


TA Fe Sun's preſent Declination required, which 1s Nor: 23 9 " $9469. 


_ By the Guneer. = 
The extent from Radius S. go*, to'S, 239 30”, ſhall reach from S. 80" 30 to $8. 
23" 9', the Declinarion required,” 

"Not; The Sun's Longiru cis reckoned from the nexr EequinoAial Point: There- 
. fore if the Sy bein Arts, Tas, Geminiz Capricornus, Aquarius, Piſces, the. Longitude | 
\& oo accounted from Aries; bur if in Cancer,: Leo, Virgo, Libra, Scorpio, or Sagittarius, | it 
A - is accounted from Libre 
|: Aries, Taurus, Geming, Canter, Leo, Virgo, are called Northern Signs 3 Libra, Scorpin,” 
Sagittarius, Capricornus, Aquarius and Piſtes, are called Southern Siptis. Con ſequent 
if the Sun's Place be in any of the firſtiſix, the mack is ' Northerly 5 5 bur fi If 
any of the latter fix, the Declination is Sournent Ye. 


PROB. = "S 


"hs Sun's at Declination and preſent dei piven, to find ts Place, 
 Examy fo 
| The San 's greateſt Dedlination is 23* 3o'3 the preſent Declination uppae to be 
x g* 3o North TEnng, and the Sun's: Place required. 


By the Logarithms, 


 AsS. of the Sur > vreateſt Declination 23 zo —— —— 9.60069 
; To Radu  — ——— — | —— — 19:00000 

So is $, of the preſent Declination 18* 30'? North — 

' To the. Sun's s Place in the Eciprc required I - $.g007k 


making a a Sign) and 22® 43 from Arizs, becauſe the Decli- 
nd encreafing, thar is, in 22 43/ of Tamus; butif the Declination 

hag been Jing ir muſt haye been accounted from Libra, and then it would haye - 
heen 5® ? 17 in Leo. 
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PRO B, HI. 
_ The San's Place and greateſt Declination given, to find the Right altenfion.” 


Example, 
- pa the Sun's Place tobe 10* 3o'in Aquarius, and the Right Afcenſion required, 


ot The Operation by the Logarithms, 


> = o Res” aa 
40 ll ' To Tang: ” the Sun's Longirude from Aries 49 30' a=———10,068g;0 
Py ; S0 15 Sc. of the greateſt Declination 23® 3o' - — 9.96239 
1 

To Tang. of Right Aſcenſion required 49* 2' — _ 10.03089: 
$8: | By the Gunter. 
yo The extent-from Radius S. 90?, to Sc. of the greateſt Declinarion 66? 3o', ſhall 
6 | reach from Tang. Sus Longitude from Aries 49? 3o\, to Tang. Righr Aſcenfion 475* 


il 2 required. 
«Note; This Propoſition gives the Right Aſcenſion from the next EquinoAial Point 3 
[tori ought ro be accounted from dries, according to. the order and ſucceſſion of. the 


ed | {Signs 3- and rherefore in this caſe 47 2' ſubtraced from 360®, gives 3129 58 the 
fy 3 big ir Aſcenſion required, 


FROB.. IV. 


' The Laticude of a Place, and the Sun's Declination given, to. find the Suy? Ss Am- 


| plicade.. 
Example. 


Suppoſe the Latitude 51* 32' North, as the Sun's Declination 15* 20' North, and: 
the Amplitude required. 


> 


The _Optration by the  Logarithms. 


, As Sc. of the Latitude 51* 32' —— > EASRANT. weunee® $-79383 
: To Radits——— = —10,00000 
x Sol is S. of the Declinarion 15* 20 North——— — g,3 

; Tos, Amplitude required, whichis 25* g' — —— 4 


By. the Gunter. 


| The extent from $c. of the Latirude 38* 28' tothe S.of the-Declination 15%20” 
3 North, ſhallreach-from Radius S. go? to S. Amplitude 25? .9' North required, 
Note 3 - If the Declination be northerly, *che Amplicude 1s northerly; if che Decls- 


7 ly, the Amplitude is alſo ſqucherly, 
- nation be ſourherly, the Amy LQUEnerly, PR OB 


ERS 1 


I F? © 
=j 
3% 


poſe in the Latitude of 51* 32 ' North, the Sun's Declinationis l9® 45 ' Non 
Ws Aſcenfional Difference required. 


The Operation by the Logarithms, | 
As Tavg, 38* 28' the Compl, Latitude —————————— 5 


'To Radius 
So.1s Tang, 10" 45' the Sur) $ Declination —_ 


_————_—_——_—_—__— 
_ Gy_ CEE” 3 


Tos. 13* 49' the Aſecnſional Difference required 


By the Gunter. 
The extent from Tang. 38* 28/ to Tang, 10* 45), ſhaltreach from Radius S, g6\; 


E - toS. 23* 45” required. 
= | PROB. VI. co 
2 To find the Oblique Aſcenſion or Deſcenſion. Sn SET do 


*Firft, Find the —_— Difference by the fifth Problem. ' 
Secvadly, The Right Aſcenſion by the third Problem, 
Then if the Sun's Gectinaion be Northerly, the Aſcenſional Difference ſubreafte} 
q from the Righe Aſcenfion, gives the Oblique Aſcenſion, and added rhereto, the O- 
'Y lique Deſcenſjon. Bur if the Sun's Declivation be Sourherly, the Aſcenſjonal Dill 
E 'rence-added to the Right Aſcenſion, gives the Oblique Afcenſion, and ſubrradied, 
gives the Oblique Deſcenfion. 
Note; That if the Aſcenſional Difference exceed the Right Aſcenſion, add to the 
Right Afcenſion 360*, and then ſubcraR the Aſcenſional Difference therefrom. 
Or if both being added rogether exceed 360, the Exceſs is the Oblique Aſcenſion, 
or Peſcenfion required. | 


PROB. VII, 


To find the Time of the Sun's Riſing or Setting, and Length of the Day. 
Findthe Aſcenfional Difference by the fifch Problem. 
ich converted to Hours and Minntes of Time, accounting for 19 one Hour, and 
fer every deg. leſs than 15* 4' of Time ; and for every 15 Minutes of Motion, 1 M- 
nee of Time. 
If the Sun's Declination be Northerly, the Aſcenſional Difference added ro fix 
Aours, gives the Time of Sun-Setring, and ſubtrafted, the Time of Sun-Riſing. 
If rhe Declination be Southerly, contrarily the Afcenfional Difference added, gives 
rhe Time of Sun-Riſing ; ſubtraſted, the Time of gi of 
 _ The TimeofSun-Setcing doubled, gives the Lepgrh of rhe Day z the Te of Sun- 
HT _ doubled, the Lengrh of che Night. 
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I ſha youre of the Place, the Sun's Altitude and Declination given; to find the 
| AZimu . : 

\ Exanyle x. Inthe Latirude 51? 32' North, ſuppoſe the Sun's Neclination to be 20® 
20 North, che Altirude 47” 30\, andthe Azimuth required. 


of the Declination to go deg. add them together, andrake the Half-Sum ; ſubrraft the 
Compl. of the Declination from the Halt.Sutm, and take the Remainder ; then C:c 


down the Compl. Arithmerieal of the Sines of rhe Compl. Altitude, and Compl, De- 
clination, and thereto add rhe Sines of the Half-Sum and Remainder : .half che Sum - 


of: rthefe four Logarithms,- is the Sc. of halfthe Azimuth required. 
+ Note ; If the Declination be South in North Lat. or North 1n South Lat, inſtead of 


and then proceed as before. 
g K The Optration by the Logarithms. 


69 zo Compl-Declinarion. 


et grans ——_—_—— —_—_ 


Igo 28 Sum 


1 IRIS 


M——— 


LS —_— + ewe torn 


S.' $s. 44 Exce(sof the Half-Sum aboye Comp!. Declinat, ——— 8.99955 


5 — _>—W_i—=n has cot} 


Sum 19.36145.. 


[ 


—— _—— 


Which-doubled 122 42, 15 the Sun's Azimuth from the North required. - 


Toe Operation by Gumer's Scale. 


The extentof the Compaſſes from Radius S. go?, to the 5, 429 30' rhe Comple-- 
ment of che Altitude, ſhall reach from S. $8? 28” the Complement of the Faritude, ro 


the'S. 24® 4o': thentheexrentfrom S. 24* 4o', ro S. 75* 14. the Half-Sum, ſhall: 
reach Row 3. 9 44 the exceſs of the Halt-Sum, above rhe Complement Declination, 
to 1222 42' (upon the Line of verſed. Sines) which is the Azimuth required. - 


-. Peke the Complement of the-Alritude, the Compl. of the Latitude,and the Compl. 


king the Compl. of the Declination ro go deg. there muſt be go deg, added thereto, 


S. 42- 20 Compl. Alttude —— — — Comp. Arith.. 0.19032 
S. 38 28 Comp. Latitude ———=———=——— Comp. Arith. 0.20617 


S, Fg I4 Half-Sum Cnr amr peace EE EE I ems 9.98541 \ 


Tc of 61 2 —--- {Som 9.68092 : 
61 . 21 ES E...: 
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| The Opirationby the Logarithms, - 


S. 38 28 Com p. Latitude _ ODE» pa nes Comp. Arith. 0.20617 ? ; 
108 -15 ination, 90 deg, being added, becauſe Sourh, Hl 
218 v8 Sum | 6 T7 | | : 
$8, x09 29 Half-Sum, Compl. to 180", 1670 gt mmm 9:97433 Þ- 
'$ 3x 14 Remainder e=———— OS We C AERO LAGO FLLEID 8.33262 + 
| ” Sum 18.$3467 
I I EE 
Sc,of 79 20 nn ————— Half-Sum 9.26933 
79 20 —— 


"Which doubled 1 $8 40, 1s the Azimuth from the North required, 


. By the Gunter, Y 


The extent from Radius S. 90", to the S. 9 2* 15' the Complement Altitude, ſhall 
reach from the S, 38* 28' the Complement Latitude, to the S. 36* 20'; rhen the 
extent from the $. 36* 20', to S. 950* 31 the Complement of 109% 29' (the Half. 
Sum) to 180?, ſhall reach from the Remainder S. 1* 14/, to 18% 40” (upon the. 
Line of verſed Sines) the Azimuth required, 1 

In South Laritude, the Operation 1s the ſame with the two preceding Example, 
-only the Azimuth is found from rhe South. 

After the ſame manner you may find the Azimuth of any Star, A 


P-R O B. IX. 


'The Latitude of rhe Place, the Sun's Declination and Altitude being given 
the Hour of the Day. , 88 z to find 


Example. 


In the Latitude g1* 32' North, ſuppoſe the Sun's Declination 23” 30' North, the. 
Alritude 362 zo' in the Afternoon, and the Hour from Noon required, .-—  —"_— 


The Rule, 


Take the Complement of 'the Declination, the Complement of the Latitude. and 
The Complement of the Altitude to g0*, add them together, and take the Half-Sum, 
ſubtraQ the Complement of che Altitude from the Half-Sum,and take the Remainder 
rhen ſer down the Complement Arichmetical of the Sine of the Complement Decli- 
netogang Tee A and thereto add the Sines of the Half-Sum and Re- 
mainder : half the Sum of theſe four Logarichms, i , of ha ime requis 
ESR. g » ts the Sc, of half the Time requis 


Th 


_ »44 


au OE, 
| # $33, Ne 
FR 4 Ag 5 ol Ft 
oo oe, 999228 
- wa "n , , 3 »£ 9 ” 
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92 | —_ > Tn OI neg nh —Half-Sum 0.93585 © 5 E 
* Wd ea A 
-= which doubled 50 18, and reduced into Time, makes 4 hours 1 min, : 
3. —— the Time required. ; 


| But if it had been inthe Forenoon, 4 hours t min. + ſubtracted from x - hours 
leaves 5 hours $3 min. + for the Time; hs 2 POD \ % 
- -If the Declination had been Sourherly, all the Difference in the Operation is, Thar 
inftcad of raking the Complement of the Declinarion to go deg. there muſt be 90 deg. 
added thereto, as in the ſecond Example of the eighth Problem. © han ca 
By the Gunter. | 

The extent of the Compaſſes from Radius S. g0* to $.459 30', the Complement 
ef the Declinarion, ſhall reach from S. 38* 28', the-Complement Laticude, co S, 34* 
4o'; then the extent from S. 34* 40'totheS. of 79% 14' the Half Sum, fhall reach 
Form the Remainder S.2 g* 44 to 60? 18 (upon rhe Line of Yerfed Sines) required, 


PROE.-X. 


Having the Latitude of the Place, the Sun's Righr Aſcenſion, with the Right Afcen- 
fon, Declination, and Alricude of a Star given, ro find the hour of the Night, 


9 


1d 


EE 
In the Latirude 51 deg. 32 min. North,on the 9th of Fanuary 1695, the Sun's Right 
1+ ©} aſcenſion is 20 hours, the Right Aſcenfion of che Lzon's Tail 1s I1 hours 32 min. the 
I Dectinarion 16 deg. 25 min. North, the Altitude 3o deg, 3o thin. to the Eaftward of 
the Meridian, the hour of the Night required. 


Tie Rule. | 
d Take the Complement of the Star's Declination, the Complement of che Latirude 
1 If of the Place, and the Complement of the Star's Altitude; add rchem-rogerher, and - 
3 J takerhe Half-Sum 3 ſubtra&t the Complement of che &lticude from the Half-Sum, and 
- Þ reſerve the Remainder ; then ſer down the Complement Arithmerical of rhe Sines of 
” Þ| the Complement of the Star's Declinarion, and of the Latitude of che Place, and - 
" | thereto add the Sines of the Half-Sum and Remainder : Half the Sum of theſe four 
*Logarithms, is the Sc, of half rhe Star's ty from rhe Meridian. | _ . 


"Remainder . 


Sc of. 30 40 — 
30 40 


Which doubledis. 6x 20, which reduced imo-Time, gives 4 hours 5g. minutes. 2, 


Me 3 If the 5s... ps the 7 the no Hanis __ ils pre. 
duced by che Operation from 12 hours, (as in xample ſbregoing l *Y 
NE TE Ind 0 Jr ty rea 
gives the IN: of the Night: bur. if the Star” enſo Aſcenſion. added to. the T 


forementioned, be lefs than the Sun's Ri $2 Aſc =" add thereto 24 hours, and. te! 
ſl wotraa 1 ir, and i irgivesthe Time of 


Hours $5. ſubtrated-from.x 2 hare Cake the Sear is tothe: Kbrea 
dian Yicayes 7 hours $5:min. to which addingthe Stas's Right Aſcenſion x 1 hoy 
my, 19 hours 27 min. ro whichadding 24.hoyrs, makes 43 bours-29 mj 
ſubera& he Sun's Right; Aſcenſion. 20 hours, and: there. remains 23: hours, 2% 1 
which being. accounted-from the preceding niger, (25 ir muſt always be ) give 
14 hours 29 min. for the Timeof Night r 
Note jurther.z If the Star's Declination be Squth, and the Obſervation madg'in N 


M7 or Declinarion North in Squrh Latirude, taſted of taking the Car os 
Declination to 90 deg. there.muſt be go deg, added ro ir; as hath been Tyr io the | 
eighth and ninth preceding Problems. 


The Operation by Gunter's Scale, 


Theexcentof: rhe Campaſſes from RadiusS. go,.to the S. of 73 deg. 35 min. the: 
Complement of the Star's Declination, ſhalt reach from the S, 32 deg. 28:min. the- 
Complement of the Laritude, to S. of 36 deg. 40 min. then the extent from S. 36 deg}... 
40 min. to S. 85 deg, 46 min. the Half-Sum, ſhall reach from S. 25 deg. 16 min. the- 
Remainder, co 6x deg. 20 min. ( upon. the Line of Verſed Sines )- required : with - 
which proceed, as. bath been direed, ro-find the hour of. the Night. 
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the Eaſt Coaft "of W48 #7 Holland, the Sou 1M _— 
of England and France, and the Weſt C oaft of England > 
and Ireland. Wb 


The Eaſt Coaſt of England and Scotland. I 
| Leng. 4 


Rom the North- Foreland to the Southend of Goodwin, Eby S.—o01+ A 
& From the North: Foreland to Kentiſh- Knock, N. NE. — 06 I 
| From the North-Foreland to Orfordneſs, North + Nc IG 4 
From the G alloper to Orfordneſs, 'N. W. by N, —— 10 
| rom Leyftaff to Yarmouth, North — O8 
{From Tarmonth to Finterten, N. by W. -mooeomns n—nmnrnnmnmnm 04 
"From Cromer to Blackney, W. N, Win _———— 03. 
© From Blackney to Burnham within the Sand, oe 
From ths. Spur to Flamborough- Head, N. by W, ——— Of A 
From Scarborough to Whitby, N.W. by N. ——>— — — br - = 
"From #bitby to Tinmouth, N. W. by N.e——————————4 3 
| From Tinmouth to Coquer-Iſland, N. by W,-——— ——07 
A | From the Staples co Berwick W.N.W —  }_ 
he WM. From the Staples to St. Abbs- Head, N. W. — — 
B From Aberdeen to Bockneſs, N. TV... ERIE, = - 
' From Bockneſs to Cateneſs, N. W. ——— ——m——_—_———7 


” | Thwart Courſes from England to Holland, &c. 
"sf 


V4 
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4 hi rom the North-Foreland to Fluſhing, Faſt —————— x 
b From the South-Foreland to the Texel, N.E. ——s —— $A 
From Orfordneſs to the Texel, EN. E. —_— Mk 
From the Spwrn to the Texel, E. by S, —— —6 : 
' From Tinmonth to the Naze of f. N. E. by E. — ——120 * 4 
From Tinmouth ta Holy- Land. E. by S. - —--—— FART” 15 I 


From Tinmewh to the Scan, ENE. —<————_—_—_—_— 0 
3 From 
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From Dover to Dungeneſs, S. W.by W. 
From Danger” to Fairlee, W.S.W, —————— ——o 

- From Fairice to Beachy, W.S.W.——- —— ol | | 
From Beachy to the Owers, Welt-by South ——— — ——;, 
From Beachy to St. Hellens, W. by S. ——— _———— 1 |} 
From the Needles of the Wight to Portland, W.S.W. ——— _— 11 1 
| 

| 
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From Portland fo Torbay, Weſt Southerly Cs <a en. Gnas ky | 
From Portland to the Start, W.S. W.,—— EW BR 
'v 


From the Start to the Rambead, N.W. by W. — ——07 . 
From Falmonth to the Lizard, South by Weft ——- _—— og | | 
From the Start to the Edayitone, Weft + North ——— —.— 8 
From the Start to the Zizard, Weſt by South —— ——-—— -— zo 
From the Lizard to the Lands-end, W.N.W. p 
From the Lands-end to Silly, W.S,W. "A - 


D » Thwart Conrſes from the South Coaſt of England to-France, 


i, From'the Caſquets to Blackneſs, E.N.E, —_—_ ——$6 

Wl. g From Beachy to Blackyeſs, Eaft — — ——— ————.— 
Froin the Iſle of Wight to Diep, E.S.E, —— — en 
From Dover to Diep, South ————— --__ OE 1 * 
From Portland to Seynhead; $. E. by E, —= —— Le re ? : 
From Beaehy to Siruyſart, S. by E. -—— — ' 
From Dover Poznt to Struyſart, N. by EF. CODE. - 
From Beachy to the Caſquets, S, W. by W. Weſierl y 34* 
From Portland to the Caſquets, S, by E, wn LL - 
From Silly to the Cafquets, Eaſt Southerly ——— —————— > 5 
From the £izard to Guernſey, E. by S. Es yg Wo. E-- 
From the Start to Seven Ifles, S.byE, — —___—_ . 40 
From the Zizard-to Pawl de Lion, S, E. by.S, ————— —— 26 
From Portland to Paul d: Lion, S, W. by S; es COT 4 


— From $lyto Vſhant, S, E, by S, 


Ex Om: 


nn — —— 


nl rage, 
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From \St, $f jy Stoopert Port, NE: by E. —— 0g 
From Sroopert to Hartland" Point, N. FE. by N. CC 


64 Y Tom St, Tves to. Hartland Point, N, 'E. — >F 
| "From Zartland Point to the Ile of Lundy, North —_ 

5 I from the Weti- end of Lundey to Bidaiford, FEE. Io nds — 05: 

3 Þ From Londey'to the Holms,”E., by N' — Ee ole —=2þ 2 
8 | From Steepholm to the River of Briſtol, E.N. E. a—m__ __ hr. 8" 0 
1 FF From Steepholmto the Naze, ENS — 2.4 CELL Lon - - ; 
2 i 


From the Naze to St, Gawens Point, Weſt Northerly -— ————:7 
From St. Gawens Point to Milford Haven, .N., W. by N. ——-—— 04. 
_ the Iiland a & Ramſey, N.N. W. —— 


The Coaſt of Ircland,. 


( from he South-end of the Saltees to Black, Rogk, N. E. by E. 2 
F rom the Salrees to Tuſcar, E.N. E. = — - 
From Black-Rock to Tuſtat, E.N.E. -———————oz b 
From Arkels to Mizen-Head, N. by E. cafterly —— ——— 
From Nicaſtle to the Point of Brahe, North weltcrly —— 

6=' From Brahe-Head' to the liland Dalk North by Wet - — SSRN -—=02£ 


d [From Dalk to the Bar of Dublin, N. N. W. —— ©2 
7 From the North and South-Rock to Co opeland- Iſles, N. N: W.- —061 
EF; from the Iſland Tore to the Iles of Aaron, S' W,' by South= 1 ; 


? [From Telling-Head to Kitbeph, E.S.E. ACT RTTS mob —= ==6p, 
{ [From Black-Rock, to Ackle-Head, SE. ——————— ——or. 
3 IFrom Slyne- Head to G alloway-Bay, S E. —————— --— 09. 
7 FFrom therBay of Galoway to Blatkeys, S. W. by South=——2. | _ 
5 [From Dinele- Hdavento Shellocks, S: W, by South: nr rnmmmn of. -Y 
5 [From Cape -Dorfey to: Mizan- Head, EST ad LES DONT: 23 
) [From Sheeps-Head to Beer- Haven. North by Welt'—— —— | 
From Beer-Haven to the lfland Wkiddy, E, N. FE: uieds ii or 
From Mizan- Head to Cape-Clare, Eatt by South ———: 06% 
From Cape-Clare to Old-Head, Eaſt by North > £% 
45 ned the Haven of ' inſale, North by Fat —— w '01= | 
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-— 53 YFro! 
46 fron 
——— 45 Wor 
The Coaff of France, Spain, and Portugal. - 
.From the Foxrn to St. Matthews-Point, $.S. E, —— — —— 04. * 
 From'St. Matthews-Point to the Race of Fountnay, S, by E. ——oF Prot 
From Gloyland 0 Be ll Iſle, Of E. by Þ nm —— — —12; n 7 
From the Weſt- Pens to Bell-Ifle, ESE, —— -—- .— — — Y 
From the E.Point of the "ry to the Mouth of Horbean,N.N.W 06 
From Armentiers to the Weli-end of Uſe, S, by W. — —— 
From the Eaſt-end of Bell-Iſle to Uſe, S.E, cafterly ——————36: Fo 
From V/eto Oleren, S. F, by E. > — — 6 
From Fohn de Luz to St. Schaftians, Welk — — 


K ws © Wes — ——— O83 | 
1 


bo 


Fipro thePoinz of Bilboa 0 Caſtro, Welt ———————— 05 
From Bilboa to Sr, Anthony, W, by N. —— -—<——— ——6$ 
From Sr. Anthony to the Welt-Point of Angero, Weſt —— ———05 
From Andero to C ape de Pinas, Welk northerly —=———— 2g | 
From Cape Pinas to Ribadew, S, W. by W.—— —— 1 
From Cape Pings to Ortegal, W. by N. Weſterly — 
From S#verus to Cape de Prisr | 


OE | 
CAT I e's : : + ky , ——  —— cl — 
From the Groin to Ciſarga, Weſt —— ——=— nd 


From Ciſarga to Cape ds Bylem, $. W, by W. ——-————— 
e Cori ACS 


n Cape Fi 
E 75G Part to 
iro 1 m Cape Montego to the Bur rig | | | — _—_ 7 —_— 
From che Burtings to R Oxent,, S. by E gs: —— ET 6 
From Cage Pitcher to Cay Fs South Laterty ——zz 
Ufrom Cape Finifterre to the Lizard, N. N. E, —— IE 
\ From Villa Nova to Cape St. Mares. E. by S. — hg — ———0g9. 
Cape St. Maries to Saltees, E. N. Eo ————— 


by 


rom Cape St. Vincent. to Cape 's. Maries, Falt—— ———18 
F rom Se. Lucas to the Point. of Cates, S, E. —-——— —o 
tom Cates to the Straits- Month, S. S. E. — —————————; 
the Point of Gbralter to Malaga, NE ———— , 
From Malaga to Veiles Malaga, Ealt Northerly —— 06 
tom the Point of Gibralter co Cape de Gat, ,E, by1 Ni  ————6& 
rom Cape St. Vincent to Cape Cantin, South — —— 
From Cape St. Fincent'to C ape de Geers, South Weſterly. ———— 133, 
From Caps St. Maries to the Straits, E.S. BE. .Southerly ——5 
From. Cape St, Maries to Cape C itin, S, by W. ——— ———50 
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By [5 Coarſe Lg oy fine red hells. 
12] 58 Owly: Sand. with Qyeen-ſhells amongſt it; 
| 72 Owle likeMuſtard-ſeed with broken ſhells, 


50[72 Blick whi 
49-I5]56|Some black Sand. 
[$o[Rocky ground. 
{roz]Fine white Sand. 
185 


by R 
W.by N. 13 
Weſt. 
W. _ [22 
byS. 37 


50.25 


21 coo 


[s3|Branny Sand with ſome pieces of ſhells. 
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very Sand black and yellow. 
fe'and red ſtones with Owl, 


- TJ 7 Þ -. 
e P 


ind and Owſe together. 
55|White and red Sand mixed with ſhells. 


froo)White Sand with Owſe and Nits. | 
o5[64|Branny Sand with white and. red ſhells, 


45[Black Sand. 


6[Branny Sand, Herring bones, {mall ſtones, 
Small red Sand. 

192] White Sand then entring on the Bank. _ | 
6$]Red ſand with black and white ſcollop ſhells W+ 


51]Red and black Sand with gliſtering ſhells, 
(441Shells and Sand like points of Needles» 
63|Fine white Sand with a little Owſe. 
66]Red and black Sand with gliſtering ſhells. 
75|Fine white Sand and {mal} gliſtering ſhells. 


om IS 


4© ike broken Wheat or coarſe Bran. 
Bearings 
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& f FE. be Uarond ; birt of Grown. 


Mt. 


[Full of fmall Mace-ſand. 


Round ſtones mixed with Scollop-ſhells 


[Small beaten ſhells and Hakes-teeth. 


Great and ſmall pieces of Cockle-ſhells. 


{Gray and brown ſand with white ſhells. 


White and gray Mace-ſand. 
Small ſhells and Herring-bones. . 
White and gray ſand with {mill red ftones, 


{Branny ſand and ſome ſhells, 


Red ſand, ſhells, things like Needles-points. 
Fine white ſand. 

Dazling ſand like Barley-ſftraw. 

4 all of Mace-ſand and broken ſhells. 


57 


Shells like Periwincles. 


Shells, gray and red pieces of Cockleeſhells. 
68|Grols white fand with ſhells. 


White ſhells and fine {mall ſtones. 


60|Hakes-teeth, and ſhells like Oatmeal-husks. 


Great ſtones like Beans and Peaſe. 


5|Sand and ſome ſhells. 


Fames's ſhells. 


4.9. 25 6c[Small Scollop-ſhells with ſmall ſtones. 


2 ONT 


Like husks of Oatmeal, and {mall ſtones. 


[Rocky ground. 


Mafhy ſhells, and ſome Scollop-ſhells. 
Maſhy ſhells and Hakes-teeth. 


[Mathy ſhells like Oatmeal-husks, 
{Vaſhy ſhells and Hakes-teeth, 
{Stones as big as Beans, ſo four Leagues off. 


Gray ſand like Oatmeal-flower. 
Maſky {hells and {mall ſtones. 
Small ſhingly Bones and maſky fhells. 


[White maſhy ſhells and white ſtones. 


Black gravelly ground with imall tones. 
Scollop ſhells, 


44jOreat tiones and rough ground. 
# Þ 


Bearings 
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|: Gravelly Sand, ſmall Stones and Shells. 
$| F Reddiſh Shells-maſhed as if beaten in a Moi 


O8[2 


The wariom jm if Ground. 


—— 
——— 


* Lewn Sand and Hakes-teeth. 


Roman. 
Like the Do of a Grindfione, with Hakes 
teeth and Shells. 


ter, white Sand and Scollop-ſhells. 
Small ſhingle Stones as big as Peaſe. 
Streamy Ground with ſmall Stones, 

[The ſame with ſome black Sand. 

Fine Sand and Scollop- ſhells. 

Fine Sand, Scollop-ſhells, and {mall Stones, 
Shingly Ground. 

Small Stones. 


Gt ae me 


Great ſhing]y Ground. . 


Small ſhingly Ground. 
Rocky Ground. 
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- All the Gendnd: irom {tons a vor E aft-end 
ol the Wight is Chalky, it makes ents in 
the Tallow, and _— comes up but 


| brown Sand in rolls, which will crumble 
In your F ingers. . 
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Rough Ground with ſome big Stones. 
\ kind of {andy Filking-ground. 
Filting-ground ſomewhat red, with $:ons 


26] as big as Peaſe, and ſome as | Beans: 
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+ Dire&ions to ſail into ſome of the principal Harbours 
; on the Coaſt of Epxgland. 


I” | Direftions to ſail into Silly. _— 
Aly is divided into divers Iſlands 3 along the Weſi-ſide lie a great many Rocks. : 
There are leyeral Channels through which to go in; but the Southermoſ?, called 
&, Mary's Sound, is the beſt, being a fair opening of a Channel 5 but near the midſt 
WY lic two ſunken Rocks, which in foul Weather the Sea way be ſeen to break over ; it is 
beſt to leave them on the Larboard-fide going in, and on the Starboard coming out: 
go ſo near the Starboard-ſhore, as that a Scone may be almoſt thrown on ſhore; 
tf and when you are within the Point, luf up round and come to an anchor in ſighr of 
the Houſes 3 or when the Town js brought open with the Valley, leave two thirds of 
the Harbour on the Larboard- ſide. 
—_ _ Dweffions to ſail 3nto Mounts-Bay. 

If you are bound into Moynts-Bay with an Eaſterly Wind, keep not too near the 
Lizard Shore, eſpecially at the Manacies, for wirhout the Manacles there are ſynken 
Rocks. To avoid which, be ſure to keep fo far off che Shore, thar all the Spire of the 
Keeple, calied Kevtron, may be ſeen above the Land 3 ſo ſhall ye goclear of themun- 
tothe L:z21d Poine 5 from whence there lijeth a ledg of Rocks, which all ſhew them- 
ſelves at Low- warer. About five Leagues North-weſt from the Lizard lieth Moynts- 
By; on the Eaſt-fide of which is a high Land, whereon ſtands a Caſtle called St. 
Michael's Mount 3 to the Eafiward of which, lies a great range of Rocks from. the 
« © land a League into the Sea, whereof be ſure to be careful in dark Wearher ; from 

8 thence to the Southward towards the Lizard, the Coaſt 15 very full of Rocks, bur lie 
not far off che Shore. 
To fail into Mounts-Bay coming from the Lands-end, or the Lizard, the Ground is ve« 
© ryclear all over, and fine Sand unto a Mile of the Shore, berween 20 and 23 fathom, 
Y To ſail inio Foy. 
4 To ſailinto Foy, it is neceſſary to have atleaſt half-flood ; run in amidſt the Channel .) 
berween che two Points: and being come wirhin, chuſe either ſide,bur the moſt Wa- 
ter is by the Weſt-land, between the Stakes and the ſquare Steeple. Being come 
it F within the Stakes, (as you come in by the Land) bear ſomewhat off preſently from 
| the Weſt-ſhore, almoſt into the mid{t of the Channel neareſt the Weſt-ſhore, until 
you come before the Village that lieth on the Weſt-fide ; where 1s a deep Dock, in 
which Ships that draw 16 foot, may lie afloat at Low-water 3 four Ships may lie 1n 
the ſ21d Dock. 


To fail into Falmouth. 
| Four leagues S. W. by South from Foy, lieth Dead-Mar's Head, and two leagues ro 
-; | the Weſtward lieth the Haven of Falmouth; upon the W. Point of the Haven of Fa!- 
mouth, ſtandeth a Caſtle on the high Land called Pend:nns + In rhe entry neareſt the 
ſaid Weſt-fide, lieth a great Rock above Water, you may 1a1l in at either ſide of it; 
at the inner ſide of the'Eaſt-poitic lie alſo ſome Rocks off the Shore 3 onthe Eaſt-ſide 
is deepeſt Water and moſt room ; therefore in going in, give the Eaft poine a large | 
;3 £ birth, there will be ſeyen or eight farhom : oy che ſaid Shore mill you come within il 
S Its 


"1p, OT "WW; 
— #.” SO OAS 


| , p BALL 
» 4 SEE . _— 
- hs Fox 
" A 
. x Y 
N ; 


| : IX, 


> 


{5 
w ” = 


$4 Com hk *. * ef 6 X ” d, : vo wat: CY 9 Ag 

n WIS £1 Y 0 C "IN So 3 - ro it” RIAOLES ns ed) . '£ 
: 7 Rus BURY, Ei EINE Le rd." BE C « b 4 1.20 
: hs SO " ! 92 0+ SA MES ON FLKts (3's we T "7 bg (Xs we of ES ig ES. | 4 _ i”, 

- : 4 5 Fr Er 7 A FE; ko 1 Py 0 = «KP : RS 

, : 4 þ.  "_- WII . 1 or T* ; 4 g om hah 
v0 2240 x M$. "REY : ſi : " » nl ; pF 

©: he : p Y INS WET OTIS OE OED p © 

. e m gon Th 

d, ot, "+ LR _ - ws, Ne F. 

x , y - CY * R2 —Y 

% 

-C a 2 ana 10 it mult 
. —_ iT 


». 
Li 4h | ; 
p . 
| , of £ - \ 
, (x 
2 as EY, + 8 
: #3 ge X SE 
7 CIR : Oe *" 4 
# % = 
ee Wy 


” 


- 


kept rill you hut th 
2nd ſo bear over to St. 


18 fathom, and rhe Wefte 


| Seven Leagues to the Weſtward of the Start lierh Ptmouth-Sound 3 at the Eaſter, 
moſt Point of the Sound lierh an high round Rock called Mawſtoye 3 berween ir an 
Rambead lieth the ſaid Sound N.N.E. being round and deep. A 
A little to the Norchward of Ramhead is a fatr Sand-Bay, where 15 'good anchorjuy 
cloſe under the Land, in g or 10 fathom. Two Leagues South, a little Kaſterly from 


\ 


Ramhead, lies a Rock above Water called the Edayitore 3. the Point of Pl3mouth Lew WM. ! 

from it North by E:ſt, and N.N.E. diftant about 4 Leagues, | 
In the Sound by rhe Land of Plimonth lieth an Ifland-called Drakes TRand, which j, 

faſi to the Weſt-ſide, with a range of Rocks under Water ; ſo that you muſt fails. W 1 

long to rhe Eaftward of it. Wii 


To ſail into Catwater. 

To ſail into Catwater, run in berween the Ilandand the Point on the Eaſt-fide, in MW No 
with the Land of Plimouth, till Catwater open on the. Starboard 3. then go in co the MH! 
Eaſtward between the Point of Pliouth, and the Point on the Scarboard-fie, leaving, IM or 
moſt part of the Channel on the Starboard-fide until you come within the Point;, IM of 


and anchor there right againſtthe high ſteep Northern Land ; there is at Low-water, W yo 
with extraordinary Tides, 4 and $s fathom. _ | 

In ſailing into Catwater, be ſure to give a . aj Birth to the Southern Point ofthe MI F 
Entry, for there lies off the ſaid Point a ledg of Rocks - under: Water, abour two. Ml Br 
Cables length off from the Land, Upon the Point of the ledg lies a Buy, whereis IM ar 
about 12 foot water at halk-flood, which Buoy muſt be lefc on the Starboard-fide WM f 
going in; and when Catwater 1s altogether open, you may run in. to the Eafhwards, Wl tc 
leaving in the entry of the Harbor two thirds of che Channel on the Starboard-ſides Il fi 
aforeſaid, becauſe the South Shore 1s ſomewhat flat off, there lying a Sandy-Bank;, MW 5 
which reacheth to the ſecond Point of. the South Shore of Catwater, — 


A little ro the Eaſtwards of Drakes-Iflasd, lies a Rock under water, upon which at WW \ 
Low-water, it is no deeper than two fathom. To ſail within the Land, you may go Il t 
to the Eaſtward or Weſtward-of the Rock, as occaſion ſerves, 

To Saul into Dartmouth. 
Three or four Leagues to the Weftward of Torbay, lies the Haven -of Dartmouth, 


which hath a. narrow Entry lying inbetween two high Lands: On each: ſide of the 
Haven ſtanceth alittle Caſtle 3 on the. Weſt-ſide is a Church onthe high Land, called 
St. Patrick's Church, To ſail in coming from the Weſtward, run in along by the 
Weſtcr-Land, fo far to the Eaſtward, until.che Key ef the Village (on the Eait-fide 
of the Haven) be brought in the midſt of che Entry of the Haven bctween the two 
Lands it 1s convenient ro have the Boar ready (1f any guft of Wind ſhould come 
from the liigh Laud ) ro row 1n :. Being come 1n, edg over tothe Weſt-ſide hefare 
che Erewhcuſc, and anchor there in 10 or 11 fathom;, or before the Village oathe 
Eaſt tide. ar pleaſure. At the Eaſt-fide lietha ſunken;Rock, to. avoid which, feer it 
wich St. Pamrick's Church, and do not bring che Village, which ſtanderh. on che Well 
{de of the Harbor, without the ſaid Church, bur keep rhe ourcr Houſe of the ſaid 
| | Village 


>” SIG OG ere $6 qa _ 


<< » it Z 4+ 4 
Y INE) o LES Ms fat LE "DF 
Me "7 Ca Fel vb SOS Ts 6 LW. P. 
- * : 4, 
& 8 wn v7 % A 


"6 0. . 
oak 09 pat Bank 


= &. 45 ot , 4 
”"% «i » "ELLE REP IPD; 
# ES bn ; 
WE 1 E. 
b : 
- a. 
0 * «<& 224 
p Wer” 
. &. vp S 
- F 
' 
= 


inthe 


s 
y LR 5 
4 £ 
& 
= 


'” on * JE LY , 
4 - a Bs 42a 
He 2 992 Fe s 2 "> 30 
WS ) 7 
- 
$ 


by the Nor:t-poin 

dech awhice Spire Steeple, 
tn by. 

_ | | Fra | 
"To go into Torb:y, hring the Weſt-point, or rhe Berry, South by Eaft, or S.S;E. 
fom you3 and anchor there in 7 or 8 farhom, where you ſhall be Land-locke for a 
Guth and Sourh-weſt Wind. Ar-the North-caſt end of the Bay is alſo a Tide-Haven, 
alled the Tormainz before it is very good Anchor-ground, in or $ fathom, accord-- 
ing a5 is deſired to be nearer or farther from the Shore: 


iN "Ae 
. F 


by 


To Sail into Torbay, '  * DE Ra | A 


Direffions-for ſailing in at the Eaſt end of the Tle of Wight to Portſmonth Harbour, 
| and alſo to Hamp:on. 


Jt you come from the Eaſtward with a Northerly Wind, bound into the 18: of 
Wight, or Portſmouth 3. after you are-come to the Weſtwards of the Shoal, called the 
Orgs, hale in North-weſt with Sc, Zz{ens-Point 3 but do not hale too much- ro the: 
Northwards, for there lieth a Bank off LZongftore-Haven, to tlie Eaſtwasds of the 
Horſt, that nach not above 13 foot on it at Low-water ; but keeping of the Lead tn 4 
or 2 fathom, carrieth you clear without ir, and will bring you to the South-eaſt end. 
of che Sand cailed the Arſe, St. Helens Church being Sourth-weſt by Welt from you, 
you may run in 5 fathom ; and when you have brought the Weftermoſt greac whire- 

Parch, or Chalk, upon Parch-down, (which is the high Land to the Northwards of 
Portſmouth) a Ship's I:ngth ro the Weſtward of Soxto-Sea Caſtle, that ſtands upon the 
Beach, rhen you may luft up withour fear : Being then to the Weſtward of the Horſe, 
| and ſteering with that Mark, it will lead you in alongſt rhe Horſe unto the Beach, and 
' fointo the Harbour of Portſmouth, keeping alongcloſe by the Shore, until you'come- 
to the Town- wall's end, and there you muſt bear off a little for a Flat thar lieth off 
from the Shore 3 this 1s for an Eafterly Wind, Bur if you intend for Stoabs-Bay, when 
you have brought the Fire-Beacons on Brown-Down, which 1s tothe W.N,W.of Hare 
- wood Point, within a Ship's length without the faid Point, then you may bear to the 
MW Weſtwards along rhe out-fide of the Spitbead, which is the Shoal on the Weſt-fide of 
: MW the entry of Portſnouty-Haven, h | 

If the Wind be weſterly or ſoutherly, and you are coming from the Weſtward, and 
deſign ſor-Sr. Helleus-Road, or Storks-Bay, from Dunnoſe ro Sr, Hellens-Point the Courſe 
- kNorth-eaſt by Nerth, and N. N. E, but borrow'no nearer to St. Hellens than 6 or 7 
fathom, for the $p:# lies oft a great way 3 butaf.ic be clear Weather,that you may keep: 
8and down Caſtle open of the C#iver-C!if, that Mark will lead withour the Spir of the 
* Point; and-ſteerivg along in this Mark, unttl you open St, Hel/ens-Church ſome two 
Ships length open of the Red-Cliff within Sr, Heflens-Point, or Port-Sea Caſtle ro the 
' Eaſtwards of South-Sea Caſtle, then are you clear of.the Pojnr, and may. ſteer to Sr. 
Hlltns-Road Northweſt; and having 5rought the Point South by Weſt, or between 
that and che South by Eaſt, you'may anchor 1n'7 or 8 fathom, very good Ground, 
Note;Ti\2t you have no good clear Ground ail along the Hland,uncil you have operied 
- $r, Hellens-Church as aforci.1d, and havebrought'the Yolnt to bear from you 5.5; W. 
\ From Sr. Helens Point to.c0 between No-mgn's-land and the Horſe, the direc Courte 
18 iN, W, by North,.and Nurch-welt 3. but you have no ſhoaling upon the Sourh- _ l 
} Q- » | jo 
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Mark within two Sails bread:iz of cach end of the Wood. In the middle of the Chan. 
nel is 18 fachom Water ; and if you bring the fatd Mark right under the Northeend 
of the Wood, you ihall run in a middle Ground near the Arſe, rhat hach not above 
10 fcot on it at low Water, and hard Sand. 

To ſail within the Wight in thice Weathir. _ 

To ſail berween the: Main and the Wight in thick Weather, borrow in 65 fathom of I . 
St. Hellens, and ſtcer North-weſt by North, and N. N. W. from St. Hellen:-Point, till Wl ty 
you have 12 fathom, and rhen ſteer more weſterly as you find the depth 3 come ng by 
nearer No-man's-land than 9 or 1o farhom; 1n that depth you may keep along the MI *. 
Wight-fide, 1f the Wind be ſoutherly ; bur if tt be large, keep in 14 or 15 fathom, iſ 
which is a good Birth from both ſides; and ſo fteer Welt by South, and W.S.W. a; 
you find the depth, until you come to Cows, Note, Thar being av.,ur Sto:bs-Bay, 
there will be leſs Water 3 1f yau go near to Cows, there you may ancior in 12 0r 14 ﬀe 
fathom in the midft of the Channel, where is good oazy Ground, 

Direftions for Dover-Road. 

The beſt Ground in Dover-Road is with the White-way to che N, W. of Dover-Caſtle 
or between that Hill that comes from Sr. Fames's Church, wiicit is a tlar Steeple ar the 
North-end of Dover-Town, for a thwarc Mark, and in what devth you pleaſe, from 7 
ro 14 fathom. Thwart of Foxlſtone in 12 or 14 facnom 15 very g20d Ground, 

Diredtions to ſail from the North-Forelatd throzgh the Gulls in the Night. 

It the Ground-Tackle thould fail in che Night, riding ar the North-Foreland, as very 
ofren has happened, and you cannor weather the Foreland, weather the North-ſand- 
vead ; if you can bur (ee rhe North: Foreland Light, when that Lighthouſe bears N.W. 
or N.W. by N. then bear over into 8 or g fathom and being 1n that depth, (ſteer- 
ing to the Sourhward S, S, W.) you may be ſure ir will carry you Gdirealy through 
with the Brake ; but keeping your Lead carefully, and borrowing no nearer the Brak? 
than 5 fathom, nor gojng without 9 farhom, or 9 and a half, as you have the Tide 
under you, this Courſe will lead you through without danger. 


Directions for the North-end of the Goodwin, for ſuch as ſail from the 
North-Foreland to the Soxthward in the Night, 


If you be at the North-Foreland, bound for the Downs, and that the Tides do fall 


our too early or roo late to turn into the Downs, with the Wind at S.W. or S.S,W. 
rake the following DireQions, 
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©, fir be inthe Morning before day, then be furex iph Anchor in convenient time 
bear the Nerth-ſend-ead ar the turting of the Tic 
poreland. you may ſteer out wich a Flobd-ride, $, E. by E. and S.-E,. or keep the Lighr 
"of che North-Foreland N,W, by N, this courſewill lead you cut: But for the more cer- 


"qinty, be ſure to keep the Lead well, and then'you may borrow off and on with the 
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 #forefaid Winds, in 7 or. 8 fathom ; 'and ſteering out in the aforeſaid Courſe, you thal! 
"find the Depth ſuddenly change to 15 or 20 fathom 3 then you may hale up cloſe to 


$.S.W. and N.N.E. 12 or 14 fathom, and 1s not above a'Saker-ſhot from the Sand. 
' Batif it be In the Day-rime, and the Wind blows ſo hard that. you cannor well tack 
to fun through rhe Gulfs, then rhe Marks to carry you out at the North-ſand-bead, is 
the flar Church upon the Foreland, called Sr. Peters, a Ship's length ro the North« 
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and ſo raking the firſt of the Tide without the Sand, you may ſtand co the South-eaſt- 


__ 


weather the South-ſan&bead, and be in the Dawns-Road before any other Ship char 
parted with you at the Foreland. 


Directions for ſailing aver the Spits, the Wallet, 41d by the Naze znto Harwich, 


«Harwich being a good and conveniehr ſafe Harbour, and much frequented by thoſe 

that uſe the Northern Navigation, and a place where many times Ships are forc'd in 
by bad Weather, I ſhall here give ſuch Direttions as will carry any Stranger in. 

Sailing down the Swin or Kings-Channel, and that you would {ail into Harwich over 

Wl the Buoy of rhe Spzzs thro rhe Wallet, you muſt obſerve your Tides, for at the Spits the 


WH Buoy lieth in 5, 6, and 9 foot Water at low-water 3 and rhe Paſſage ofcen alters, ſome- - 


| WF times more Water, ſometimes leſs: The Buoy lieth on the Weſt end of che Gyr- 
8 ft Sand, and the Eaft end of the Byxy, bearing from a flat Steeple called Great- 
Hlland Charco, South by Eaſt. Being over the Spits you come into the Waller, 
where is very good anchoring in five, fix, ſeven, and eight ftarnom Water ; the Sands - 
I ing without make it a moſt excellent Road, ' There is a good and deep Channel . 
8 to fail into the Wallet berween the Gunfleet and the Weſt-Rocks, but *tis ſeldom-uſed, 
Being over the Sjits into rne Wallet, ſteer away for che Naze, which may be known by 
the Trees, and a Houſe that ſtandeth on it, keep abour half a Mile, or a Mile off from 
the Nave, to avoid the Stone-banks wich have bur 5 foor Water at low-Water, and 
he from the Naze- Trees Eaſt by North, Abour a mile and half from che Naze-Poinr 
there is but cight or vine foot Water between it and the Nazy at low-water 3 kee 
Payi's Trees ( which lie a little ro the Soutizward of Harwich ) ofien and ſhur 
' with Harwich-Cliff and chis Mark will carry you on the Stone-bank, and the Trees on - 
the Corb land jutt open of the Naze-land, will carry you on the Bank alſo, Theres. 
a good leading Mark to carry youu between the Nazz and the Stone-bank, which 15 
Hwich-Sceeple on Ha with- Evacon-Cliitzand will alſo carry you berween tne Pye-ſand. 
and the Ridg 1nto the Rowling-Ground, where Ships anchor in 3 and 4 fathom arlow- 
water, The Mark to anchor i6 the beſt of che Rowlizg-Ground, 1s to bring Harwich- 
Windmil ewo Sails hreadrh open of Harwic!-Ciiff : And to tall from the Rowling-Ground 
tothe Naze, keen Pan's Trees open of Hurwich-Cliff, till you bring the Naz? to bear 
$. W. then keep Harwich-Sceeple on che Beacon-Cliff, ro run within the Stone-bank; 
There is a Channel ro [54] from the Nav berween the Cork-Sand and the Ridy, keep- 
ng the Nax-Irees SAY. {21}ing down N, E, berw=2n the Gor ik and the Ridg, we" | 
»/ 
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de'to the Southward. From the 


the Southward along the back of che Goodwin, the Eaftermoſt fide of which lies 


wards of Broad-ſtairs Peer-head; or borrow upon the Sahd by the Lead as aforeſaid, 


wards, till the S0;th-foreland bears Weſt by South 5 then caſt abour, and you ſhall + 
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on which is bur 3 foor at Low-water ; there is a ſmall Channel berween the Griftle 
and the Guard of 9g foor at Low-water : but when -you have opened Dover-Court- 
Church off Harwich-Townr, then are you clear of the Griftle and Guard, and may 
anchor before the Town of Harwich, in 5 farhom Water, or run up into Ipſwich. 
water, and anchor ; this is a very ſafe Harbour, and if a Ship chance to blow aſhore; 
ſhe cannot take harm, the Shore being ſofſr Owſe. Ir floweth here ar Full and 
Change in the Harbour South; che Spring-Tides riſe 1 5 and 16 foor, and Nepe-Tide 
Ioand 11 foot, s 
Diredt;ons to ſail into Harwich through the Sledway. 
Being at the Buoy of the Spits, and will not fail over the Sits, then keep dow 
by the Gunfleet-Sand in 5 and 8 fathom Water, till you come within 2 Miles of the 
Buoy of the Gurnfeet, and then come no.nearer tFan 9 fathom Water, for there lieth of 
a Spit : E,S.E. from the Sand, about a Cable's length ro che Eaftward of this Spit, is 
a ſmall Swatch through the Sand, jnto which, and Goldermors-Gat, the Tide of Flood 
ſerteth ſtrong into the Wallet, of which you muſt haye a. care when you come near 
it, eſpecially in lirthe Wind or Calm, you may be hald on the Gunfleet-Sand ;; 
this Sand lierh N. E. and S. W. and drieth 18 ſeveral places : The Buoy of the Gur- 
Feet beareth from che Naxe S. E, by E. Eaſterly; you may ſtand into q and 8 fachom 


along the ſide of the Weſt Rocks inco the Sleaway, keeping Baiſy-Church N, by W, 


and N, N. W. tiil you bring Harwich-ſteeple on the Brewhouſe, (thar lieth to the 
Northward of Languard- Fort) which will carry you clear of the Cork-Ledg, on which 
15 2 farhom and a halt at Low-water ; and then ſtand to the Weſtward, and. keep 
Orford-Church and Caſtle open of Balſy-Cliff a Sail's breadth till you have the Lights 
rogerher, keeping them ſo till you are paſt the Andrews; and then follow the former 
DireRions for ſailing 10to Harwich : you may ſtand in upon the Platters into g fathom, 
on which Sand 1s bur 2 and 3 footat Low-water ; the Ridg hath 5 foot at Low-wa- 
rer; 2 grear part of the Cerk-Sand drieth at Low-water, and liceh in length N. E. 
and S. W. about 2 Miles and a half, and a Mile broad; Weſt-Rocks lie in length 
N. E. and S. W. about 3 Miles, and 2 Miles broad, and dricth in ſeyeral places full 
of Banks ard Swatches, the Ground rocky and ſtony in many places; there's a ſmall 
narrow Channel between the Weſt Rocks and the Cork. 
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